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1 2F 


1.1 

i ^mmRn ip 

AS 2 IP as s 

SI^#^^PM4t^lllSAo ^tA^AAS 2 

AA/Sffl, ^A«AS 3 AiUnjl^ffiS^A^ffilSAo l^S±3SSA^^iJ^tAS« 


Asm^ijA3s^fflaAASAJ^A^ASA> mmmmm^ URmnmR'^mm 

ii^'At^o 1 A^^iJmAJSAlIT^W^^AAll^^PPM Cache m^RM 

mAmMmym-, as 2 A^^ijmAJs^nT^iJWsjj^^AASiii^pAPM Cache m 
mummmnmmmym, as 2 R%nmmmmmn-Mmm.i^%RRR‘R 

t-as^as 3 


Ac 


1.2 ±1^. 2F 

AS 2 F AS^A-#:AII 64 A mips iii Rise soc AS^, A rt ^ 

PCPPCix m 10 AS 2F 6^J^A't^7K^^A0tltAII!m0^j0AaS#5^, A 

KmMmMmRR±'M7mRmmi^Ro aMAAAAijEj«AA6^iiriiTassLA 
mj, f0AAA6^ii^®AAMfMAA.A6^)iiA, RmmmRmmwmmmj ^ 
0Alt6^IStgM^^igM#AA'«tlAAAAm«ffiAi'n]|g+AAA, AS 2F AA 
SLAAiS ii AA^^SiSAfit AAo 

SLAASiiAS*®WA^MASiiA> 

Sff A WAR (ASA) a waw (aSA) ffiA> AAAM^FAIh 

mMmmM, as 2f Rmm.j± 64 o 

AAMAI^^tAA6^AAMAAAAAfMAAAAAASAA, U 

AT RAW (ASA) AA-^l^as^iPiS, AS 2F A-A I6 AA-A I6 JT 

S^yTAfT^AATSLAAM, AilA—A 64 JT6^ Reorder PA^iJ (f^l^^ROQ) AllAATi 

WgA-^l^afl^PM, AS2FjTA I6 JT6^$f#gtTii!lA^l7^^ (Branch Target Buffer, 
I^^BTB), 2K (Branch History Table, f^l^^BHT), 9 Afl^Ai^SA^A 

tl (Global Histiry Register, MTf GHR), A 4 IjilTjMlTiiilijhtT (Return Address Stack, 

raw^RAS) 

AS 2F AS 2F m—^R Cache 

S 64KB fl^AA Cache A 64KB Cache tKfR, A±—^ Cache A^J^A 512KB, 





if jesd79-2b ddr2 

tl, i]Pt^TM^i:$fn] rt#6^3Iito jfcS 2F 6<] TLB w 64 1%, 

VX 0^M—o jfcS 2F m.J± 24 JM ^VjXf PA^iJ URS^% 6^iA#^?APA^iJ (Miss 
Queue) #PMcache> 

illl^A^T (Load Speculation)> (Store Fill Buffer) 

32 »64^as^te i:ir s ^a^p i6 simd 

• 6 (j{t-AiAfn]j 0 -^Cache^PJ hA^TLB,C ache 

^PJ^^ TLB IRo 

• nnmm7mR.mmm^^mmmmMmm¥imR\iXo 

• IR fA 6^ 0 2F 6^ lA 

^I±Ao 

• rnmnun 

^Ijc 

Forward 


AjJijtenP^c. 

• ^R^xi7m^m Reorder rxs if 

RmmjimxnRim 

^ii^ 6 d#l^j 0 4^A Cache ^ A#o 

ix^Rixm^^, RXk iFmmmmxfmm m i - haa . 
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Local 10, GPIO,... 


1-1 


1.3 

1 ?Cache tfc 2F Cache TLB (f^^4^ITLB)c %1 

mm^, Tag tmmxwmm'^j, mm Tag 

^f = Cache |n]21^ Cache ;^Liji:$fn]i#^c 

16 ITLB TLB ^ ITLB 2F 

JJc± TLB ITLB, $n^lS± TLB TLB 

RmfMto ukeiy 

Likely 

43lilBHTf^il®fe$f^^; (BTB) (RAS) 

fjJ|l!ll Sfeifttlhc 

(GHR) m-R 2KJ%mm^U: (PHT)o 
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PHT Wit«, MiEiimt«iJP i, u 

16 BTB Sfeiillilho m% BTB 

m^mm, \>m-^mmmwim^o 2 

5feM#^o 

MIPS Callup Return (Jump and Link) 

m jr31 jfcS 2F ‘^M 4 RASo 

PC + 8 JiA RAS, jr31 J^40t#lil RAS jr31 m S 

t^iikiiho 

AS 2F AS—2F 

m, AS2F^5ffi:t^KaA-^ 

1.4 

*E2F it.m9lim^^iimi])iiit'if*i^^M-mi^, )t4>S;SWt¥;S@)aW#?S*i 

A A 64 JM o AS 2F iSiiMA 64 Jpi|A^^SWj^^0Alil‘^( Physical Register Mapping Table, 
fiiW^ PRMT) 

AS 2F map_empty 

MAP.MAPPED 

0, MAP_WTBK MAP_COMMIT 

SRCK SRC2, ^P—ASIt^^^DEST A|iJl3ffX^lS6<]t/5i$#:|IA PSRCl, PSRC2 ^P 
ODEST. ^PtAS+T^#^ BEST Affi-A^AA MAP_EMPTY 6^-At/a^A^ 
PDEST, ifA'®a6^t/a$#^6^^)(AAA MAP_MAPPEDo NPtiiA PRMT PDEST 
DEST lA:^iff (ABAId” o 

a SRCi 

A B 6^ g DESTffig], ^Ij A 6^ SRCI Afi^t/JM^A^AA B if PDEST, 

MA A A PRMT AAA A PSRCD PSRC2 ^P ODESTo 

t/a^A^A PSRCI, PSRC2 ^p PDEST #f^TJICAJ0AA6^ 
SRCI, SRC2^PDESTo At/JM^A^A PSRCl ^P PSRC2 A 

AAAJiffl^AlAfi^m^ffl^; ODESTi|cf^#AROQ A, AJ^AiiA0tAA#M^aW 
Atio 

Jh A^AA0t, A6^ PDEST PRMT fi^JliAA MAP.WTBK, 
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iMH^ 7 ]PDEST%^M 7 ]PRMTJ%\ 7 i 7 ]MAP_COMMnit^, ODEST 
MMTi PRMT mi^Tj MAP.EMPTY S PDEST 

1.5 

J^ililbkS [=1 Eorward 

Eorward 

^^\ 7 RnUn^^P, M Eorward S 

64*64o 3 7 

AEUl TO 1 1-:^yi|P^P 3 l-ii^ffiP, AEU2 ^Pi:$#^##TO 1 
7 m p^p 2 p o 3 P^P 7 P, 

1 ^:^ji|p^p 3 l-ii^ffiP, i:$#^#TO 11-:^yroP^P 1 
1^10^0 7E*^Py?*^#^fH]6^l^ig#ftJ0 4, $PMTC1> DMTCP MECP DMECP 
cTci ^p cEci mTcmp^mpiKPo 

Branch and Eink j0-^6tJfMlf#j0-^6tJ Taken iiLhK^^U. 

^Ij ii lil M Iijffi/S 6^ jjj o 

1.6 lt#l^l^TfR^^IHg®# 

}|r4A».«»ll*'ris;iRi*ftlSJg«tg}|r4m*ajiSiJffil!ymiiitl5Sft!!StFi#Sftt(i 

P, jfcS 2E AEUl ^P AEU2, EAEUl ^P EAEU2o 

^ * AEUl 7E *JpM> mtL. im. Trap> IPR^mn^o AEUl 





SRT 

N/A 4 ffilij 37 lAW^itk ALU2 mfmm^ 1 = 

FALUl JA^T?¥.'Aj]PM> ^^.lA^iiP (M)> A(^'feXtfA> A(iA> 

7EyA*l&5A$f^> bk$x> FALUl fi^iAWis^Aj^'t^/KMiAo 

A(^'6X^fl;> A(iA> t;k$x> ff#®iiiAj2tt, 4 tt, 

iA.'AJpM> i^.iA^jjp (M) Mi!iAj6tto 

FALU2 JA^Ti¥.'AiiPM> i^.iA^iip (M)> 

iAc ^A'va.'AJpM^ ^?*^j]P (M) ^^MyKWki^, MMAj 6 tt; 

APiA^ff^A-MsRT^^A, ummmmr-n, 

mHR 4 iij 10/17 ^yfm, ^Rm&RRmmhK 4 iij 16/31 

P^rm^TMiPS iiU?*A^4Ah, BP 

S 64 (p]P> M> ^AP^pjplo ^AP, 

{Aasiiaril/A*A0^S^I^5 A±i!c (fmt) JA^t sneisim iti simd ^$5#7e^Ah^o 

1.7 Reorder PA^iJ 

SjfcS2Ff^, Reorder pa 

AO (ReorderQueue, Mf^^ROQ) tAAMfMi^/Ai^OAlAAtTKtlfAiA 

WJh'^'OA^Tt^AP-^ piljn, ROQ 
ROQ AT (A [pOBALJ-^I^ 64 ^^0-^0 

StJj0'4'l5;J^A'fA®iPi&(Jld]0A'lilMAROQo iifOAA(H]J0'4'SA 
ROQ.MAPPED OA^o ROQ AS^MJ^^SA ROQ.WTBK, 

A ROQ.BRWTBK OA^o OA;^A ROQ.BRWTBK 

j0AAAtjuiiJ^^, A?EOA;^aA roq.wtbKo roq.wtbk OA^S^j0^SiiicA ROQ 
S^PAAOABAnJAlii^o 

ROQ nJlAii^PAAOAAS^H^ ROQ.WTBK PDEST 

^P ODEST OiiAiiiA PDEST JAAAbJI^OA;^A#AA ODEST 

JMs^BAiA, store 

ATAii^iJAP, AJ^4TiA3ifMA:^AMAp0A»OAPIiC@iaA4 ROQ 
To A{AAPj04ii5cA ROQ S^PAAOABAaAMAPAbS, »ilAPiT@> PC fl^ 

{AiJAPftmiaAIOWAS^ CPO AmOgMAP^M»iJAPAbafMjTS^APA!iJmiO 

fMiTitlAtlPC To 
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1.8 

ROQ wfs@as!)iBiBtaAft#PA?i|. Bias 

8 o 

tm^rn PC fl, Taken itl^o 

jrjalr 

bht> btb> ras ghr 


jtz 2Fzmm^^zmmxnzmix 
afeiK^BRQiDxts^i^Mii^o zzuiR^x^zz^mxMzmx 

it, S zm BRQID BRQID 

1.9 \^ % 

WiM Cache XZ^Xiy^ 64KB, Cache 512KB, 

2F>trtfthicT DDR jfcE2F6^TLB*W64JM, 

ifcS 2F llil—24 JM6^i:$#PA^lJ^P—1" 8 
#P1S Cache> Load 

JtZiFiX^'MyKWZXj 4^0 ‘RMM.7KiX^iXXF\niX.‘RM3\ititZ%U\XJR, 0 — 

ffiililiikJtlhis#^Bit#JtiikJtll:B?GiA#if TLB ^P Cache; TLB ^Ejtiik 

Jlhff^Aj^ASiib.tlhfltJldjBlI'iAfn] Cache; TLB ^P Cache Cache 

APA^iJ; M 0ffifEiA0o 
jfcS 2F 40 ^Ajtiikilh^p 40 m^MitiX, TLB 

i^ TLB A" CAM A" RAM 

jfcS2F fi^TLB W 64 JM, ^J^hTtA 

0AM-A"^M^P-A"f^Mo jfcS 2F m TLB B 

^HMtlb 6^^-J^i^i]p-A"#iBf^^A{AAt^316^o 
ffi/A6AAt^^hTlA«ABo 5fB«mfMAiAl0TLB0A, 
aBhimBitg, m^uxammmo zmix 
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Eyl tii II o 

jfc:S2F6^-^M Cache W 64KB, 32 

i^ Cache Index l^^t/Siikili: Tag lUaif dllf 6^ Cache TLB 

^lico Cache 16K 4 ff), jtiikilh Index 

(13:12) BJt^-^^ijJMiikJtll: Tag Coloring) 

16KB l^l±)^ff7;^jtiikjal:Index'||^ag^^—ij(fn]|g„jfc:E2FCache 
RAMo Cache jfcS 2F fE;^/h3^ 

512*256 Cache 512*64 itL^W, 

Cache T^fn]y'f|^t. iS Cache RefilL ifttlhis^joi^fn] Cache> 

Cache Refill 

mmimnm ^ mimm o 

2F 24 Load ^ 

Store o SM Load ^P Store l^l'^SL/TiiAPA^lJ, iXM^ 

iXMXMRiX Cache Cache 

ixmmmfo as 2F S cache A'A^iA#ffiA0tASifaif iA#, iA#0A^iJfflilt/5Iii!l 

^l^mAaA0A^ij0t, iltliiklihbklxIAA 

mmiXo 

—^ACache A'A6^^l0^iA#illA^f^itAA?A0A^iJ (MissQueue)o A?A0A^|J:AA 
|^ACache> l^lg Cache> —^ Cache> DDR P > SysAD 

PAI'hJc i^PA^iJ^A-^ Cache MXia\=l^R Cache, AMlAfl^iA 

^A Cache; A—^ Cache iXHXc^XMiXl'hiT^^Mi^^^MM 
>^>tfelAP, AIEffi/A6^iAfn]^^M0-^At^A-^ACacheo AS 2F 6^A?A0A^|J)$AIAA 

^A^AA (Store Fill Buffer) lAA- BP AtAlE^AXtld]—Cache A:6tJ^ifAAAA^^3^1 
iAAMS^ Cache M ® AT AiE'gS^#fi|^iAfn] = 

AS 2FAiATA±—^ Cache, —^ Cache S^fAATA 32 AS, Ws 512KB, A 
A AS 2F ^ 512KB Cache S 64 A 1024*64 AS^ RAM MKf^, 

MXiX\^=2m Cache 0t, K^lTAffilA RAM iXtXR^XMXM^Xino 

AS 2F Al ^ AiA ^ S^iAit)i A DDR2 SDRAM a AlTtt (JESD79-2B), 

AfTMA 4 At/art# Bank ( S 4 A DDR2 SDRAM RmiXRMM, -SAW 15 AS^ 
ititMX (13 2 iXWU Bank .^,^)o AS 2F lAa^jAS^lA#ITf^J^ 

Page t=amB&, MMMXM^iX, Open Page 

/ClosePage RWMXMXAm^MMo 



1 2F 


jfcS 2F ^-i: 64 SLMA^f 6^ Rise ^iimips 

cache 

($R#PM Cache> load^fi|iJ> ^ Cache> 

DDR2 10 10 t^ijo 




2 2F 


$na 2-1 jif^, Aimm^ cm), (j-m) (r-m)o 


I-Type (Immediate) 



R-Type (Register) 


31 26 

25 21 20 16 15 11 10 6 5 0 

OP 

RS 

RT 

RD 

SA 

FUNCT 


® 2-1 CPU 


OP 6 

Rs 5 

RT 514 0(g (M/0 M) 

Immediate 16l44liP^ 

Target 26 \W\M 0 

RD 514 0 

SA 514#1414i( 

FUNCT 6144l|gJsK 

• Load and Store 

(i-M), 16 imM 

• Computational WM^ #li> 

cR-m, ^p^i 

(i-m, leimALwm) o jfcs 2 f 

dillS^HI ^P LO 






2F 


• Jump and Branch 

“Jump (J-M^# R-M), PC “Branch 

(I-M)o 

• Coprocessor 

(Mmmm) 

tl c 

0 (cpo) fflji cpo 


2-9 c^o 

1 (CPI) 






• Special R-Mfl^o 

• Exception 

R-M^p 


2-1 CPU mAM: WA^A 


OpCode 

Description 

MIPS ISA 

LB 


I 

LBU 

MAn^AA 

I 

LH 

MAA 

I 

LHU 

MAnAA^ 

I 

LW 

MA 

I 

LWU 

MAn^A 

I 

LWL 

MAAU 

I 

LWR 

"bP 

I 

LD 

MALA 

III 

LDL 

MMA&W: 

III 

LDR 


III 

LL 

l5(tiii>'^^Jtfeill: 

I 

LLD 

®(ti>'S^2R^±i!l±ll: 

III 

SB 

AAA 

I 

SH 

AAA 

I 

SW 

AA 

I 

SWL 

AAAn^ 

I 

SWR 

AAAU 

I 

SD 

AMA 

III 


12 





























2 2F 


OpCode 

Description 

MIPS ISA 

SDL 


III 

SDR 


III 

SC 


I 

SCD 


III 

SYNC 

1^^ 

I 


2-2 CPU (ALU i:ipi5[) 


OpCode 

Description 

MIPS ISA 

ADDI 

JpilSPil 

I 

DADDI 


III 

ADDIU 


I 

DADDIU 


III 

SLTI 


I 

SLTIU 


I 

ANDI 


I 

ORI 


I 

XORI 


I 

LUI 


I 


2-3 CPU 1^4^: mm, R-M) 


OpCode 

Description 

MIPS ISA 

ADD 

JP 

I 

DADD 


III 

ADDU 


I 

DADDU 


III 

SUB 

u 

I 

DSUB 


III 

SUBU 


I 

DSUBU 


III 

SLT 


I 

SLTU 


I 

AND 


I 

OR 


I 

XOR 


I 

NOR 


I 
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2F 


2-4 CPU 


OpCode 

Description 

MIPS ISA 

MULT 


I 

DMULT 


III 

MULTU 


I 

DMULTU 


III 

DIV 


I 

DDIV 


III 

DIVU 


I 

DDIVU 


III 

MFHI 

JA hi W#tl 

I 

MTHI 

w 

I 

MFLO 

hk lo W#tl 

I 

MTLO 

lo 

I 

MULTG 

;!fc45 2F^ 

GODSON2 

DMULTG 

2F 

GODSON2 

MULTUG 

;!fe45 2F 

GODSON2 

DMULTUG 

2F 

GODSON2 

DIVG 

2F 

GODSON2 

DDIVG 

2F )?x^^ 

GODSON2 

DIVUG 


GODSON2 

DDIVUG 

2F 

GODSON2 

MODG 

2F 

GODSON2 

DMODG 

2F 

GODSON2 

MODUG 

2F 

GODSON2 

DMODUG 

2F 

GODSON2 


2-5 CPU m^m-. 


Opcode 

Description 

MIPS ISA 

J 


I 

JAL 


I 

JR 


I 

JALR 

w^mmTnj¥ 

I 

BEQ 

mmwmm 

I 

BNE 


I 

BEEZ 

'AA-mA- 0 mm 

I 

BGTZ 

0 mm 

I 

BETZ 

0 mm 

I 
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2 2F 


Opcode 

Description 

MIPS ISA 

BGEZ 

0 mm 

I 

BLTZAL 

xxoimm¥ 

I 

BGEZAL 


I 

BEQE 

Eikely mm 

II 

BNEE 

Eikely mm 

II 

BEEZE 

xxmmx 0 w\ Eikeiy mm 

II 

BGTZE 

0 JUlJ Eikely mm 

II 

BETZE 

•d'T' 0 JUlJ Eikely mm 

II 

BGEZE 

xxmmx 0 w\ Eikeiy mm 

II 

BETZAEE 

0 JUiJ Eikely 

II 

BGEZAEE 

xxmmx 0 flIJ Eikely 

II 


2-6CPuj^4^: 


OpCode 

Description 

MIPS ISA 

SEE 


I 

SRE 


I 

SRA 


I 

SEEV 


I 

SREV 


I 

SRAV 


I 

DSEE 


III 

DSRE 


III 

DSRA 


III 

DSEEV 


III 

DSRLV 


III 

DSRAV 


III 

DSEE32 

m.xmm&^+32 

III 

DSRE32 

MXmmx^+32 

III 

DSRA32 


III 


2-7CPUj^4^: 


OpCode 

Description 

MIPS ISA 

SYSCALE 


I 

BREAK 


I 
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2F 


2-8 CPU 




OpCode 

Description 

MIPS ISA 

TGE 


II 

TGEU 


II 

TET 


II 

TETU 

AnmX'hAmA 

II 

TEQ 

m^mA 

II 

TNE 

AmmA 

II 

TGEI 

AAmmAAwmmA 

II 

TGEIU 

AAmmAAn^A^mmA 

II 

TETI 

/hAAiPiiPgA 

II 

TETIU 


II 

TEQI 

mAAwmmA 

II 

TNEI 

A-mAAmmA 

II 


2-9CPUj^4^: CP0J^4 


OpCode 

Description 

MIPS ISA 

DMECO 

/A CPO 

III 

DMTCO 

a CPO 

III 

MECO 

hk CPO 

I 

MTCO 

CPO 

I 

TEBR 

i^^-^IP^TEB JM 

III 

TEBWI 

A^^IP^teb jM 

III 

TEBWR 

TEB JM 

III 

TEBP 

^ TEB 

III 

CACHE 

Cache WkA 

III 

ERET 


III 
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3 


(MMU) , tlb 

Cache, TLB P (CPO) 

3.1 TLB 

TLB^^JIfi^o 0—^fl^TLB ^ JTLB, 

^^l^igTLB, JTLB 6^^#-o 

3.1.1 JTLB 

JTLB ?Ejt®ii!lJtjh$fH]^PiikJ:jh$fH]|^iKff IT 6^t/5iii!i 

ilhSfPJo S|i(iA6^tfi51T, JTLB w 64 /tW 128 

B—, ^6^A:A njiu^ 4KB |lj 16MB, 4 ff ili^o CPO ^#^11 PageMask 

A^J.ai-iamS:^-1-if6^^J^6^N0ticATLB Ao SitW# 

AA; 2F TLB TLB 

iilWA^Ail TLB 6l]jt®JEill:$f^, btt-W CKSEGO ^P CKSEGl fttliikilhSfPJIA (B 
® 3-5) fc^AaA5tffi0AM6^, * 

—Air ^ 0AM AfE—® A TEB M, M til A, 

JTEB Cache-SAfAMtA, ^AMtPW#7E6^^AAlT 

iS: ACache (Uncached), Cache (Cacheable Noncoherent), Cache 

jjPlS (UncachedAccelerated)o 

3.1.2 TLB 

AS 2E TUB (ITEB) Wl6A^M, S:tMAT JTEB filjWM, AH 





m£TJij$o 451 -itlb 

PageMask ITLB 

/AMii^Tt^t^o ^ITLB Av JTLB 

Pi«#-1"ITLB ITLB 

ilE ITLB JTLB JTLB ITLB 

Ih ^IplJif ITLB, ^^ij ITLB ^mUW IH ft o 

3.1.3 

taW:MMm±^ TLB (BP TLB ^iJtLSMffi^fc 

/A TLB 

TLB ^fifer^JMS^jt^iikilhtP^—SA (BP TLB ^AA)- W'J CPU 

mm, iiinIlAffffl5f tlb mmio 

3.1.4 

itm, 2F AbJSXA TLB faWilfAfi 

mips Abs^s^i^ito 

w TLB, hjib^ 

3.2 

AfcS 2F AbS^W 3 ItXfAfisA, ffi^ig^'^MiPS AbS^X^, AfcS2FAba^K 
A;fA—ItiibtibfijA, — 

3.2.1 





• cmimMmitmm: iAfijtTax^s^xxfpJXSAsfflxiico 

E^§Xa-Xl0T^ (ERLfABfA) ^Xa-XMAP (EXLMfA) 0A, AbJSM^SfbJ 

m 3-1 AiJXTX|tfi5AiAf^0A ksu,exe,eRL 

bbX A'X^Lj' o 
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3 


3-1 


KSU 

4:3 

ERL 

2 

EXL 

1 

mm 

10 

0 

0 


01 

0 

0 

watix 

00 

0 

0 



0 

1 



1 


\^mm\ 


3.2.2 


3.2.3 

jfeS 2F MIPS III MIPS IV 

3.2.4 

jfcS 2F /MS^romitc 

3.3 itfetlh^lB] 

^P^SjlTLB M 

3.3.1 jiMifetlh^l'H] 

it(2"")^i?o 

3.3.4 XllJ 3.3.6 i?^^5iJ®3STaXltii!lJ±XfH]c 

3.3.2 

AQ\tLmt, it ( 2 ^°)^ i?o 

3.3.3 

(VPN) TLB VPN X-M-$PXTffiMlttf?51X 

• TLB Global 1 

• ASID ±|c—#0 

TLB fci^XTc tUWi^m^U±§:i^, IPX CPU ^rX TLB 
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TLBo 

TLB T, WmMM^mhK TLB Offset ]f^J^ 

mmto MlHilm^M Offset sJt^fitlilh^fTLB. 


(1) (VPN) 

m± (VA) igTLB cf’S^Xtlvillc^Ttk 

S; 


( 2 ) 

mm± (PA) (pfn) 

;ATLB 


(3) fUfAS Offset ^^5)1 TLB, M 
PFN 







® 3-1 jt^itiflh^tMja 

ffl 3-1 S (ASID) TMJ, 

i^lHllP$i£T±T^iZI^^0ta^fTLBlplJif6^IS$o ASID#^ASCP0 EntryHi^^^fA o 
G lobaHv (G) Sffi/Afl^TLB^J^fAo 

® 3-2 M^T 16MB^PM^hMffi 

4KB6^tfi51o 

4K ^1?6^tf lit, Offset 

6^12^v, JtMiii:f^|liJT6^28^v3^Jt^^ VPN, 4G 

16M Offset 

f^6^24^v, jt®fikiii:f^C“iJT6^ VPN, 
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3 


256M 4-Kbyte 



16bits = 64K pages 
J$±tk±it$l'0]'a*^ 64K 16-Mbyte 


S 3-2 64 

3.3.4 fi] 

(User Segment) 

IT (2^°) ^1?, ^^j^XUSEGo 

(XUSEG) 

itT, TEBXtXUSEGll6^HAMMA‘5AtM¥, Cache. 

Status KSU=102> EXE=0> ERE=0 0t, 

OxEEEE EEEE EEEE EEEE 


0x0000 0100 0000 0000 


0x0000 0000 0000 0000 

® 3-3 fflutiATXUjt®±fe±ihXi'0]iiia 

63 ^3\M 40 0, 



XUSEG 
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63 itmM 40 0 S xuseg tlb 

XTLB MiS^Mo jfcS 2F XTLB Sil^s^ 32 mM^T TLB 

WtS^WJ^hAPi-feilho 

3.3.5 *f Sifetlh^fH] 

tlb xtlb 

So 

^ fnj Jii-feiihs fg]= 

A^5Itl6^StatusW#:||6<]fI^0tyi^AA^#: KSU=0l2> EXL=0> ERL=0 0t, ^ 

a 3-4MATt=5I^IAT6^fflA^Pt=5Mii!iJ±$fH]»A. 

OxFFFF FFFF FFFF FFFF 

OxFFFF FFFF EOOO 0000 

OxFFFF FFFF COOO 0000 

0x4000 0100 0000 0000 

0x4000 0000 0000 0000 

0x0000 0100 0000 0000 

0x0000 0000 0000 0000 

® 3-4 tatlATMi^Ai'0]fPtaAf0] 

• 6A\tL^lWa^, (XSUSEG) 

64 mtxmmMmiL 63 ^p^ 62 m 

% OO 2 0t, XSUSEG XSUSEG 

Jlh$fH]6^^^2^° (IT) BXo jlbPtjtMJahMril, jjp± 8 ASID llic, 

]Xitt±Xi^hK 0x0000 0000 OOOO OOOO JF$n, |IJ 0x0000 OOFF FFFF 

FFFF 

• 64^it=S^IA, (XSSEG) 
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3 


*^ 64 cm 63 eim ^ oh Ht, 

xssEG ;!jp± s asid i^, 

jtbiiktlhSfHj/A 0x4000 0000 0000 0000 |ij 0x4000 

OOFF FFFFFFFF 

• 64^At^a^l5A, (CSSEG) 

^ 64 (^63^P®62jA) AjlAHt- 

CSSEG s CSSEG 32 SSEG 

jtbBtJtMtlhMril, i]P± 8 ASID Ji, 
jtbiikJtlhSfHjiAOxFFFFFFFFCOOOOOOOff^^, glj OxFFFF FFFF DFFF FFFF 

3.3.6 l^l+^itfetlh^fB] 

Status KSU=002^ EXE=1 ^ ERE=1 0t, ^ 

(ERET)c FRET 

IS 3-5 IlfXo 

• 6A\tL^m%^, fflAi'&tlhXfH] (XKUSEG) 

*tlliAT, XiAfa]TTTfp]64 0O2 0t, fMiT^T 

—TTTA XKUSEG fl^jt^iikiihTfP], xkuseg aMTXitrTTiikiihTfBjo itb0tjt® 
iiktihMTil, iJPT 8 ASID ±|!c, TA—T^^ATRt— 

• 64iiL\^mR^, Xfrt'ai'&tlhTfH] (XKSSEO 
ArttI]iAT, TiAfn]MTfHjT^64mi!iiil:6^M^M^4Aoi2 0t, 

XTAXKSSEGfi^jt^iikilhTfP], XKSSEG^TItrt'ajt^i'&tlhTfHjc 
Til, iJPT 8 ASID ±^, TA—T^^ATPf— 

• 64^4AtI]iA, t/ffiiiktlhTfP] (XKPHY) 

1020t, xkphy 

jtMilhTfP], XKPHY ^ at 2"‘’TTfl^rt]itlffiii!ltll:TfH]fl<]ftXc iA fnTif^riiililhB 58 
mM 40 RRR 0 6^#MT-7uW'7l]|aiiktil:lgT^c xkphy 6^iAfn]T^2il teb m'RR 
t±^m, 39 iijb 0 6i iijb 59 im 

fCache ^P Cache 3-2 TEB T6^ C AfITAffi ^ o 

• 64ArttI]iA, AtliiktlhTfH] (XKSEG) 

AlAtmAT, T 64^Aj:'&Jtil:fl^MiAM^AA Ii2 0t, fMjT^fTt^ATMTiAiihTfPJT—: 

■ rttljtMilhTfP] XKSEG, ]JP±8 AS^ASIDIiIc, t 

A—T^^A T Pf—; 
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2F 


• SIWi-fetlhSl'H] (CKSEGl: 0, CKSSEG, CKSEG3) 

6A 112, ^KMmu±^M 61 mM 31 

30^ 29 


OxEEEE EEEE EEEE EEEE 

OxEEEE EEEE EOOO 0000 

OxEEEE EEEE COOO 0000 

OxEEEE EEEE AOOO 0000 

OxEEEE EEEE 8000 0000 

OxCOOO OOEE 8000 0000 

OxCOOO 0000 0000 0000 

0x8000 0000 0000 0000 

0x4000 0100 0000 0000 

0x4000 0000 0000 0000 

0x0000 0100 0000 0000 

0x0000 0000 0000 0000 


0.5GB Mapped 


0.5GB 

Mapped 


0.5GB 

Unmapped 

Cached 

0.5GB 

Unmapped 

Cached 

Address Error 


Mapped 


Unmapped 


Address Error 


1TB Mapped 


Address Error 


1TB Mapped 


CKSEG3 

CKSSEG 

CKSEGl 

CKSEGO 

XKSEG 

(xkphy) 

XKSSEG 

XKUSEG 


® 3-5 w. 

m CKSEGO: 64 TEB, 32 KSEGO 
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Wo Config KO Cache Cache 6tJ^S3(t4jSt4, 

■ CKSEGl: 64 TLB Cache, W 32 

Tflti ksegl HWo 

■ CKSSEG: 

6^ KSSEG HWo 

■ CKSEG3: 64 MMffiJtihWfPJW ft W 32 

KSEG3 SIWo 

3.4 

TOWo jfcW2EM:|lW26 WCP0^#:^^P-W64 J^fi^TLB, 

3.4.1 TLB 

M 3-6 :^7]NTLB^JM6tjlS-jt, Jj3't'6tJ^5Wi|cSEntryHi, EntryLoO, EntryLol, PageMask 
^ W 't'^1^ W hS fltl i|!c o 

EntryHi, EntryLoO, EntryLol, L^^PageMask^W'H^PTLBJliP|=^FH] 
^Nfc^TLBJMW-WGloballlc (GiiL), EntryHi^S 
3-7> a 3-8 ^P a 3-9W5 iJ^^TS ffl 3-6TLBJ^6^WWi|!co 


255 217 216 205 204 192 



3-6 TLB 


25 






2F 


31 


25 24 


13 12 


0 


0 


Mask 


0 


7 


12 


13 


Mask . 

0 . o 0, Oo 

S 3-7 PageMask W# 


63 62 61 40 39 13 12 8 7 0 


R 

Fill 

VPN2 

0 

ASID 

2 

22 

27 

5 

8 


VPN2...M^^B2 (0*lt2^5l)o 

AsiD...Mit^n ID ±igo 8 tlb; 

R . Kii^o (00->ffi;^, 01->'ta, ll->t^>D) ffl/^EM±t!lill: 63:62 j4„ 

Fill . im^ 

0 . U'^o Oo 

H 3-8 EntryHi 


63 


34 33 


65 

3 

2 

1 

0 

0 

PFN 

c 

D 

V 

G 

63 

34 

34 33 

28 

65 

3 

3 

1 

2 

1 

1 

1 

0 

0 

PFN 

c 

D 

V 

G 


34 
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3 

1 

1 

1 




C .TLB 5X0^—g[t4jatt; M 3-2„ 

D .)Ej4„ XiPi^Xi'Cti^SX^ 1. SM^^o ik 

mfLmmm 0 ^ mi » 

V .W7i[X4o # 7^012 tlbl/tlbs^J:5[o 

G . taW: LoO m Lol 1, « TLB ASIDo 

0 .XS:®o AA'J^t'^k^O, iij07l’i&[H] Oo 

S 3-9 EntryLoO fP EntryLol 

TLB jS!—SjXt^jSt^Xi (C) Cache, Cache, 

Cache ^ 3-2 C Cache 


3-2 TLB 5X0^ C Um] 


C(5:3) a. 

Cache— 

0 

im 

1 

im 

2 

#iSji£ilX¥ (Uncached) 
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3 


3 

# — ( Cacheable 

Noncoherent) 

4 

im 

5 

im 

6 

im 

7 

(Uncached 

Accelerated) 


3.4.2 CPO ^#11 

^3-3cpo ms mm cpo 

^ 3-3 CPO w#ii 




0 

Index 

1 

Random 

2 

EntryLoO 

3 

Entry Lol 

5 

PageMask 

6 

Wired 

10 

Entry Hi 

15 

PRID 

16 

Config 

17 

EEAddr 

28 

TagEo 

29 

TagHi 


3 . 4.3 Mmmmmmmmtmm 

, CPU 8 iiL ASID g 'SWi^fi) 

^R TLB mm ASID mfim, #^^E®So ASID 

(PageMask) mUMMmitmM 15-27 Mm TLB EMSbkSc ^R^WTLB 

JMEMS, Mm^mTLBmMMi^^^Mm±mvjHM%MtL cc, d^pv)^ 

\mmm TLB mmy EMSbkSRt^^ii v MmUo 

a 3-10 ffl^TTLBiiktlh^t^jlfMc 
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j®±tk±it(liA) 



tJilifkJlt (filtii) 


® 3-10 TLB 


3.4.4 TLB 

TLB TLB 

TLB TLB knW'i^ho C Olh, 

Cache i:$fn] ft#, Cachco 
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3 


3.4.5 TLB 

m 3-4 CPU tub 

3g 3-4 TLB 




TLBP 

^ TLB 

TLBR 

ii^^lfi^TLB 

TLBWI 

^^'7l0^TLB 

TLBWR 

TLB m 


3 . 4.6 


TLB 4kb 


mtcO rO, CO_WIRED # make all entries available to random replacement 

li r2, (vpn2«13)\(asid & Oxjfj; 

mtcO r2, CO_ENHI # set the virtual address 

li r2, (epfn<<6)\(coherency«3j\(Dirty<<2)\Valid«l\Global) 

mtcO r2, CO_ENLOO # set the physical address for the even page 

li r2, (opfn<<6)\(coherency<<3)\(Dirty«2)\Valid<<l\Global) 

mtcO r2, CO_ENL01 # set the physical address for the odd page 

li r2, 0 # set the page size to 4KB 

mtcO r2,C0_PAGEMASK 


li r2, index_of_some_entry 
mtcO r2, COJNDEX 
tlbwr 


# needed for tlbwi only 

# needed for tlbwi only 

# or tlbwi 


($nuNix) , 

MMU TLB 

TLB 


refdl_exception: 

mfcO kO,CO_CONTEXT 


sra kO,kO,l # index into the page table 

Iw kl,0(k0) # read page table 

Iw k0,4(k0) 
sll kl,kl,6 


srl kl,kl,6 


mtcO kl,CO_TLBLOO 
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sll k0,k0,6 
srl k0,k0,6 
mtcO kO,CO_TLBL01 

tlbwr # write a random entry 

eret 






TLB M±I 


ERET TLB ^mmo TEB Rmn 






mtcO rlO, C0_EPC # assume rlO holds desired usermode address 

mfcO rl, C0_SR # ?,&i current value of Status register 

and rl,rl, ~(SR_KSU 11 SR_ERL) # clear KSU and ERL field 

or rl, rl, (KSUJJSERMODE 11 SR_EXL) # set usermode and EXL bit 
mtcO rl, C0_SR 

eret # jump to user mode 


30 



4 Cache 


ifcs 2F T Cache: 

Cache: 64KB 
Cache: 64KB6 ^Wm:, 

Cache: >t± Cache, 512KB 6^WM, 

B&o 

4.1 Cache 

Cache f|g 4 Cache S 

iAM Cacheo Cache 128 iiL, [fll±ill{i&^ 64 

Ml^ig Cache 6^ii^^P0±Sl;igll£^tP^ 64 iiLo 

=im Cache 256 iiLffymMMm, Cache Ho ^ 

^ Cache Cache 2[^ter^0il't$fn], Cache 1^fn]21^ Cache Sib 

iJP 11 =-m Cache 64 Cache 14 

^f0±I = 

—^1 Cache ^Sjtiikilh^'^I^Pt/affiilhfe,^, M—^ Cache 

mmmmo jt^iih^'^ihTt^S'^i^a^-siifniM, 

Cache Cache Cache 

Bt, Cache 6tJ|:IJifKM^%lSfGl^iSSSfllJ±#licnTlil.T = MMisjJPT—^ Cache jfj, 

Cache S, Cache, flfEl;igSif|lJ±#S o S 

S 'tR Cache ^P—Cache i^WPL'^\PP^K^J Cache fitlJaS, 

^ Cache Cache Cache Siffill—^ Cache, Cache Siff 

m^^PWkiPo 

4.1.1 mKM Cache 

jfcS 2F #[fiS Cache i^Tlio #[fiS Cache ;^1114Si4 Cache 

Cache ^UMMmmmpm^o 

S-SPM Cache pmpp, Cache p:mt, 

mipo EkBt, ^t^jsx cache s, mb 

mik%mio p.w^p^mkpmm%mpmpo 

MMSSPM Cache i^its. Cache PM±MWo JtP^lFpW^MP 

24 'A Cache P^i, SB CPO 
p-m Cache pmt, cache, 

Cache 



2F 


jfes 2F Caches 

mx^rnmnn cache Load 

I/O jfenS 2F Uncached 

iAfoJA'jtc 


—^ Cache ^ Cache 

4.1.3 Cache 

^ 4-1 7 Cache 0^— 

A 4-1 Cache #l5f 



Cache 

iStiS Cache 

—^ Cache 

Cache Ad^ 

64KB 

64KB 

512KB 

±0Kit 

4 l?^±I±g3^ 

4 

4 mmm 


Pi±/17 


01147 

AAd''(line size) 

32 77 

32 77 

32 77 

(Index) 

7±tfe±I± 13:5 7 

Jtiifelll: 13:5 j4 

tiaiifellt 16:5 7 

lF7(Tag) 

39:12 7 

MiifelA 39:12 7 

±^SI±t0.±ll: 39:12 7 


777 

707 

707 

iima# 

mmm ( 27704 ) 

701^(24 7004) 

mm (8 7004) 


ASAttA 

Ali7f)t7 


71® 7 

777 

)®77 

)®77 


4.2 Cache 


Cache 7:7^ 64KB, Cache ±777 (±l't7^7 

Cache ^f) 7 32 77, rTI7#7 8 7777: 2F 776^ 128 

j57R7^570t^t7ISnTl^|s(07±^7itliJ®+7MiIiS77c 

4.2.1 Cache 

® 4-1 ^777—^l±07Cache6^77°N7±^o i^Cache770^&7ffi©cfl^07777;, ^7^ 
512 7^ - 7 1o I (Index) 6^t7>7 (Tag) (Data) o /ACachei^ 

7Tag7, A:M77^PJ®±fe±776^M$t^6^^A'Mbk$x, ±AM^(i7^77^(il^ig6^7c 

7^^^±07Cache^^^'7lHt, 077^l^7M[Fl'7±n±0l77lCache^f > Cache^f77A 32 
77, Cache73t77 28 ±A±7A+77^P 1 ±A±7AW?:^±Ac ffl 4-2 ±S377±0 7Cache7IS-7o 
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Set 3 


Index 0 


Index 


Set 0 Set 1 Set 2 



32 bytes + tag 
(1 cache line) 


ffl 4-1 Cache 


27 


63 


63 


63 


63 


V 

PTag 


Data 


Data 


Data 


Data 


V .Tag 

PTag .28 Tag 39:12) 

Data .Cache Data 


® 4-2 Cache tfI& jS: 

4.2.2 Cache 

7 i:$fn]—}:^J^4CacheHt, MM±t-Ui7W7Mo 



HI 4-3 Cache 

tu ffl 4-3;;!^, m±m l4mmm^^Cachem^.7o 13:5^^^^^'^! 512 

Cache^-^lHt, /A Cache Data Tag, 

i^^AliktlhiETLB (Instruction Translation Look-aside Buffer, f^|/F ITLB) , 

immj7mmi±mxi7mm7'm7mT^gsmnm, ^rM-^Tagi^^^Ess, wnm 
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cache (Hit) ” . Tag 

M-^'^lt^i^, Cacheo Cache (miss) ” o 

4.3 —Cache 

Cache 64KB, Cache 32 ^ 1 ?, BP 

8 WCM Cache 64 itio 

WiW, Cache I , o teJtiiktll: 

53(t4fn]|gc Cache PMS^, IM Cache 

mM Cache BP^i|^ig|lJ-^ Cache 

Cache ^P±#Ptl^ljfo Cache III— ^ Cache StltH’HS, iAMiii^T 

i^titeo KWiSlifiS Cache ^ Cache 'I' o 

4.3.1 Cache 

® 4-4^^[iiTl^ffiCachefl<]^I|R^^^c a^M0^#^IffiKfl^Cache, 512^M 

I^XlCache^-^lHl, HMl^S^Tag^PDatac 

jg p<] 51 jft bkS> /A M 4 ^ = 



32 bytes + tag 
(1 line) 


m 4-4 m.M Cache 

la^'jll^igCacheHl, g4MS4Cache^f = Cache±AA:4^Aj 32 

Cachetf^AfflT 28 1 ^ADi^A^P 2 S 4-5 ^-^14 T- 

A"|^igCache^fS4IS-jto 
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27 0 63 4 cache 0 63 0 63 0 


w 

CS 

PTag 


Data 


Data 


Data 


Data 


W .(Cache HI in ^fi) 

CS .± Cache 

OO 2 = Invalid (:^^ ) 

OI 2 = Shared () 

1 02 = Exclusive () 
ll2 = Dirty (i 3 J±) 

PTag .28 Tag (tUSilfeilhS^'fi 39:12) 

Data .Cache Data 


® 4-5 W Cache 

4.3.2 mM Cache 

7 t'M:^SCacheHt, MM±iai7W7Mo 



® 4-6 i(ig Cache i:$ I'd] 

tw S 4-6;;!^, m±7}i^ l4i7f^mt$kMCachemM3\o 13:5 512 

flti A'1^^ 1? 4^ 1? c 

4.3.3 Cache 

Ijlig Cache i:$fa] Axjl&illXljlJH-A- i:$fa]21^ Cachco Cache MMhK^ 

^ Cache ^[e]S 4 Cache ill[ e 1—^ Cacheo $111^21^ Cache Axjl, fHiJ^fo] ft#, 

Cache 4PlXi@ Cachco 

%m Cache (Store Fill Buffer) 

B&c I7mm CPO Cache AX'J Cache 

64±I45c $P^ Cache 

ABPilli] CPO mmB± CPO PAXiJitSo AxAS4#l^j0 4J^iAfa]-^ Cache, 

Cache JI!iJ?C#IXi#i'^S4fM4PM.22^ Cache iXlElSti Cache Cache., 

$P^^^ Cache iAfn]A4ijA, Cache i^o $P^A 
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Cache Cachcc 

Cache ±^. cache 

mm^^mmmmxmmmm)x\x^Mmm cache 

Cacheo Store Fill Buffer M 

i't]lilf:^iiEIXiS^iitt46tlilflflo iltl Store Fill Buffer 6tl'f:icE> 

4.4 Cache 

jfcS2F^ffl-^jt±6^, Cache. 512KB, iXX4^X] 

32 XXio 

21^ Cache TitM 

cache 

4.4.1 Cache 

:im Cache Cache, = 

Cache 0t, E \HiX fa] 00^ Data Tago 'MX lil 0^0Tag miX 0 
mXMm±MiXWXWXbtX2, Cache 

Cache 0t, Sffi|S0^ Cache tfo Cache 

32 XXimXM, 23 0^t/aii!lili:lT>^^P 2 

4.4.2 Cache fi^i;^|'°] 

KWS—^^Cache^$jl0tltf!5iT, XiX fn]22^Cacheo H^Cache^ffi0'iI^^^Si'&Jtll:^ 
-71 WXititUX o ® 4-7 di T —^iCachei:^ 0 0^0;fM o 



HI 4-7 Cache i;^|'n] 

$P a A-1 X,\'XXLmmX‘XX2imCacheMXi^XUXMM^\nXtU^'^MX]Cache 
tf= 16:5 d:iMffld^71^Cache0^^'7|o ^ X hA XLXlXXX-WiWi ^ 

4:3 Xh^AXXXXXWil^^Xo 8 
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4 Cache 


4. 5 Cache Cache —ijfHii'll 

jfeS 2F 4-2 Cache Cache 


4-2 2FCache 




im 

0 

im 

1 

PPiSiiAllA (Uncached) 

2 

P0—3^tAiS]ii^# (Cacheable Noncoherent) 

3 

{A® 

4 

im 

5 

m 

6 

(Uncached Accelerated) 

7 


4.5.1 ill(Uncached, —2) 

Load ^ Store ^ 

4.5.2^^—ifi;'I^i^j^^i^(Cacheable Noncoherent, —3) 

Cache 

Cacheo Cache Cache, 

Cache Cache ±1^1^® o $0^—^ Cache F0j/A±# 

Cache Cacheo 

AS 2F 6^ Cache @ AA WS Cache A Cache 

Cache S6^rt^^00A, Cache ^ Cache Ac±# 

Ao 

Cache 

±#A6^iAg—SAtA, Cache —lAtAtAiAo M#—5AtA^3SM#llAJ 

(Cacheable Noncoherent) Cache ^SAtAfitHAM, M 

Cache jHAAAsA^ftA Cache Aj^iAtAo 

4.5.3 (Uncached Accelerated, —7) 

Uncached #IAIi^Ao K 

fcRTt^A?Ea®#IA^iAA]IAig#A^17AEAo ^17AE^P—A Cache S— 
#AAo Cache A—#o A^17AEyiA]0A{iA, 


37 


















Uncached #|^J^4S!A, ^'JA^ 

#i^31M#iiP3Sjit4hTl^iiP3S)likp6^ Uncached i:$fn], 

3SfllLijl^fn] o 

4. 6 Cache 

^mmmo %^Mm^}^ALnmm, ^#±™ syncj ^ 4 . 
tur, 

Cache Cacheo AS 2F Cache Cache A 

“Hit” M Cache : Hitjnvalidate Hit_Writeback_Invalidateo 
Cache AftWA'A, —DMA W 

Cache 

mmn^ dma 
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5CP0g§lJ^# 


0 (Coprocessor 0, f^l5^CP0) CPO 

if cpo ie^oCpo 

MFCO/DMFCO MTCO/ DMTCO 

o CPO 5-1 B^7 f° 

(Status (CUO) M 

imn, nJl^MCPOl^^o ^W\, CP0j^4^#r^ c 


5-1 CPO 





0 

Index 


1 

Random 

TLB nmmmmnm 

2 

EntryLoO 


3 

EntryLol 

TLB 

4 

Context 

32 (PTE) 

5 

Page Mask 

i^fi TLB 

6 

Wired 

TLB ^JM) 

7 



8 

BadVaddr 


9 

Count 

im^ 

10 

Entry Hi 

TLBMe^a^tP^F^W (jt^^fPASID) 

11 

Compare 

immm 

12 

Status 


13 

Cause 


14 

EPC 


15 

PRID 


16 

Config 

(Cache 

17 

LLAddr 


18 

Watch 

Jt Kfeilh ^ fa] ijj fh] Pfl Pjliifeill: 

19 



20 

Xcontext 

64 (PTE) 

21 



22 

Diagnose 

It BTB,RAS liXRm^ ITLB ^ 

23 


im 

24 

PCLo 
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25 

PCHi 

'H Itif #1 S'?] iSl 7 p 0 7 

26 



27 


I*® 

28 

TagLo 

CACHE TAG 

29 

TagHi 

CACHE TAG 

30 

ErrorEPC 


31 




5.1 Index 


Index 32 TLB 

TLB «(TLBP)J^4#l^f 

Index TLB i^(TLBR)^P TLB ^'7l^(TLBWI)JE4Sli1^6^ TLB 

HI 5-1 ^^IndexW#^fltll&jt> ^ 5-2 ®2&7lndex^#^#±lcfl'iI'^3C = 


31 30 


6 5 


Index 


25 


6 


5-1 Index 


5-2 Index 


±|!c 


P 

WAilio ±—IAtlbMJI^ (tlbp) 'SBiAiAHtai 

Index 

TLB TLB tlb 

0 

{A®= BHtMHIOo 


5.2 Random 

Random TLB 

• ( bp wired 

• ±lfMl" TLB 1 (M7:P^64 -I)o 

Random TLB TLB /ASI" S 

Aj7f^ifcl!lliA> Random $#^l4;^^AS|30tBAj^ Wired 
HI 5-2^^Random 5-3 ^ffil^Random 
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31 


5 CPO 


6 5 


0 


0 


Random 


26 6 

HI 5-2 Random 


5-3 Random 


±lg 

mm 

Random 

WTLB^dKI 

0 



5.3 EntryLoO (2)l^:j5. EntryLol 


EntryLo 

• EnfryLoOffld^f^jt^ 

• EnEyEol 
EntryEoO ^PEntryEol 

(pen)o a 


63 62 

61 

60 

34 

33 6 

5 3 

2 

1 

0 

0 

E 

0 

PEN 

c 

D 

V 

G 

2 

1 


27 

28 

3 

1 

1 

1 


H 5-3 EntryLoO fP EntryLol 


EnfryEoO EntryEol PEN 40 28 (39: 12) o 

^ 5-4 EntryLo 


m 


E 

AA#i1t14o 1 A/eAAIAIt. oAteAIAITo 

PEN 


C 

TLB Cache — gtAilAo 

D 

mi^Lo 

V 

WAlAo ij^BJ TLB 

TLBL ^ TLBS i^iJ^K 

G 

AUlAo A| EntryLoO EntryLol d^Ptl G 1 04> 

A TLB S4icH4-MB# ASIDo 

0 

1*^0 ‘PM^OPA, i^0ti&[l]Oo 


S^^TEB S TEB EntryEo0[0]^P EntryEol[0] 

Ao 
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5.4 Context (4) 

Context [nl''1^ 

CPU#tlig^^$t^/A5X^^iPicTLBo -Mft5aT, 

M Context Context BadVAddr 

tlb 

a 5-4M^TContextW#^S^^^jt; ^ 5-5 


63 


23 22 


43 


PTEBase 


BadVPN2 


41 


19 


5-4 Context 


5-5 Context W##I±|E 




BadVPN2 

jt5X^(VPN)o 

PTEBase 

Context o 

0 

{ASo i^HtMlUOo 


19 iiL^ BadVPN2 TLB 31:13 itL-, M 12 


i:®#Jii: PTE 8 pte, mjjmm 

5.5 PageMask ^#il(5) 

m, $n^5-6c Wi 5-5c 

^agjt$ii!lJ:jt$f^Ht, TEB^AX^ 

PageMask 24:13 ^ MASK 

fI^^^5-6 TLB Oo 


31 


25 24 


13 12 


0 


Mask 


0 


12 


13 


5-5 PageMask W#1 
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5-6 (Mask) {] 


5X7vd^ 

24 

23 

22 

21 

20 

t 

19 

1 

18 

17 

16 

15 

14 

13 

4Kbytes 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

16 Kbytes 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

64 Kbytes 

0 

0 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

256 Kbytes 

0 

0 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 Mbytes 

0 

0 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

4 Mbytes 

0 

0 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

16M bytes 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 


5.6 Wired 

Wired 

$n ffl 5-6l3ff^c Wired 


TLB 




a 5-6 Wired PI 

Wired %^^Z%^%.'M.\tLMW.Qo , Random 

{t (#|'^|iril]Stl Random o 

® 5-7a^Wired ^ 5-7 T^#^fl^±ICc 


31 


6 5 


Wired 


26 


6 


5-7 Wired W#i 
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5-7 Wired 



5.7 BadVAddr 

(BadVAddr) TLB 

NMI ^ Cache IhT^M^F, BadVAddr 

® 5-s 


63_0 

Bad Virtual Address 

64 

® 5-8 BadVAddr W#tl 


5.8 Count Compare 

Count^#:||^PCompareW#M^32mi^iW#^, ffl 5-9Bj^o 

Count X 

Compare ^{t, AJiA 

HriftA Count $#^A6tl{tXIX= Cause ^^^SfitlAUrtv IP[7]M 

i^fic Compare ^^^MSA^BtSAAUrtvAMMSc 


Count (9) 


Compare (11) 


31 


0 

32-bit Counter (incremented every processor cycle) 


31 

1 

0 

32-bit Compare Value 



1 1 



32-bit Equal-to Comparator 

_ h 


Set IP7 in Cause Register 


H 5-9 Count Compare 

5.9 EntryHi ^#il(10) 

EntryHi TLB TLB 

EntryHi Probe, TEB Write Random, TEB Write Indexed, TEB 

Read Indexed fa AW I'dl o 

ffl 5-10^AEntryHiW#:tl6^^^Ao ^ 5-8 ^AEntryHi$#:||6^js!c„ 
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5 CPO 


63 62 61 13 12 8 7 0 


R 

VPN2 

0 

ASID 


2 


49 


5 8 


5-10 EntryHi 
5-8 EntryHi 



ISii 

VPN2 


ASID 

±E±ih^l'0]feiRJ^o —# 8 iXmt-, TLB; 

^ iiisw#^ . 

R 

(00->fg/^, ll->t^>L) ffld^ESfi 

vAddr63...62 

0 



VPN2 64 61:13 itL. 

TLB Refill, TLB Invalid, ^ TLB Modified 'SWEMSTLB^JM 

(VPN2) ^PASID^#|^;!]Pic|IJ EntryHi 

5.10 Status ^#il(12) 

statusW#:ii(SR) 

iS Status Cause ^ 

if## Cause 4^11?#^ (IP) ±lc = 

• 4 i464tf (CU) Jlcgfy 4 #nTm64tfM^64nTfflt4o CUO 

iiitpffji^fi, iS CPO .g,^oTffl64o 


31 28 

27 

26 

25 

24 

23 

22 

21 

20 

19 16 

15 8 

7 5 

4 3 

2 


0 

CU 

(cu3:cu0) 

0 

FR 

0 

NO- 

FDIV 

NO- 

FSQR 

BEV 

0 

SR 

0 

IM7-IM0 

0 

KSU 

ERL 

EXE 

IE 

4 

1 

1 

1 

1 

1 

1 

1 

1 

4 

8 

3 

2 

1 

1 

1 


® 5-11 Status 


Status 

IS 5-11 M7ETStatusW#^6ill§-jt, ^ 5-9 iffiiSTStatusW#^fl4±ICo 

^ 5-9 Status 


±|g 

mxE 

CU 
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1- nXiU 

0- ^nJjEg 

CU 0011 

0 

U'^o iiHtMlUOa 

FR 

0-16^^#^ 

1 - 32 

NOFDIV 

1 - Sih 

0- ft¥f 

NOFSQR 

1 - Sih 

0- ftVf 

BEV 

ij M ^ S 0^ A P ttiiih 

0- iE^ 

1 — Im^Jj 

SR 


IM 

fEUriPfi: 

!&> Cause W#tlStl4’ltr Pending 

{4o 

0-SA 

KSU 

tlAii 

11 —> AAA 

lO^^itfflA 

01A 

00 ^ t^A' 

ERL 

AAAMI4, W^WM.i^L, NMI ^ Cache 

itMio 

0-^ 

1 — > lain 

EXE 

mm&o mmm cache 

0t, 

IE 

A®T® ico 

o^^Mi5;fWAiT 


Status 

Status l'n]^;^6^±^: 

• ^W\4kitnh 
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■ IE = 1 5. 

■ EXE = 0 5. 

■ ERL = Oo 

m ^ KSU= 102,EXE = 0 m ERL = 0 

■ ^ KSU = 0l2,EXE = 0^PERE = 0Ht5:3a^5:^IM^ffl5’;^^IjtTo 

- ^ KSU = OO 2 , or EXE = 1 ERE = 1 ft ■> 

Status 

Mi^H, Status 6^^1^0x30400004o 

5.11 Cause »^il(13) 

32 ^56^5‘ii^ Cause Mi£—'75iJ^F:^^6tlJ5iac 

® 5-12 M^TS—^ 5-10 ®j7TCauseW#^6^iic —1" 5 
(ExcCode) , $0^5-1115^0 


31 30 29 28 27 16 15 8 7 6 2 1 0 


BD 

0 

CE 

0 

IP7~IP0 

0 

Exc¬ 

Code 

0 

1 

1 

2 

12 

8 

1 

5 

2 


5-12 Cause 


5-10 Cause W#^±|g 


Jsg 

mm 

BD 

0-7-^ 

CE 

^ f^ij 0415^31^ 0^75iB 5 0 

IP 

ipo~ipi 77 

O-iSW+ijr 

ExcCode 

(5^5-11) 

0 

{7®o i^04M[l]Oo 
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5-11 Cause ExcCode ±|E 



Mnemonic 


0 

INT 


1 

MOD 

TLB 

2 

TLBL 

TLBl^iJ^h 

3 

TLBS 

TLBf^iJ^h (M) 

4 

ADEL 


5 

ADES 


6 

IBE 


7 

DBE 


8 

SYS 


9 

BP 


10 

RI 

\mmMm 

11 

CPU 


12 

OV 


13 

TR 

mmmY 

14 

- 


15 

EPE 


16-22 

- 


23 

WATCH 

WATCH 

24-30 

- 


31 

- 

\m 


5.12 Exception Program Counter 

(Exception Program Counter, f^l^iEPC) 

• ’ Jh 4^5$ Cause 

^ Status EXE ^uMB 1 Ht, EPC 

® 5-13M^TEPC$#^6^^^Bo 

63 


0 
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5.13 Processor Revision Identifier (PRID)^^^il(15) 


31 16 15 8 7 0 


0 


IMP 


REV 


16 8 8 

S 5-14 Processor Revision Identifier 


5-12 PRId 



mm 

IMP 


REV 


0 

MMillUOo 


PRID (7: Oji) Mi^^i (15: 8) 

jfeS2F 3^ 0x63, 0x02o 


Y.X, (7: 4m MX (3: 0^4) M 

sMaMMs, 

M$^Mii2MtM«PRiD 

5.14Config *#^(16) 

config 2F j!ta^4>#Wffi*jSffiii * s-b ?ij®T asiai®. 

S Config 31:3 M-M.MM 

Config ^#^>=1=1, (Config 

ji2:0) 

Config $#^6^MSa^^PI6^c Config Cache 

mi, ^K, Cache Mi^MiflUmc 

a 5-15 Config^ 5-13 MiSTConfig^#^6<]js!c„ Config$#^6^ 
tiilkj 0x00030932 c 

Config 


31 


18 

17 

16 

15 12 

11 9 

00 

5 

4 

3 

2 0 

0 

1 

1 

0 

IC 

DC 

IB 

DB 

0 

KO 


14 


1 

1 

4 

3 

3 

1 

1 

1 

3 


S 5-15 Config 
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5-13Config 


±1 


0 


1 

lS;®o 1 ^A, lo 

IC 

— Cache A4'' (I-cache size = 2^2+IC Bytes)o AiiE 2F A 
64KByte» 

DC 

—Cache (D-cache size = 2^2+DC Bytes) o AhS 2F A 

64KByte» 

IB 

— ^ I-cache ItA^J'' 

0^ 16 At? 

I ^ 32 AA 

AiS 2F 1 

DB 

—^ D-cache If A^J'' 

0^ 16 AA 

I ^ 32 AA 

A A 2F 1 

KO 

KsegO Sti Cache o 

7 - Uncached Accelerated 

3 - Cachahle 

2 - Uncached 


5.15 Load Linked Address (LLAddr)^^^il(17) 


5.16 Watch 

Watch 64 

m, 1 n-x watch \mY = t = 

® 5-16 Watch ^ 5-14 T Watch ^^W^mWLo 

Watch 


63 


3 

2 

I 

0 

VADDR 

0 

R 

w 


61 111 
3 5-16 Watch 
5-14 Watch 


it 


VADDR 

jtHfeill:6^63: 3 14 

R 

U iS Load Hf 

W 

1, if; Store 0f AAl^Jl'ho 

0 
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5.17 XContext ^#il(20) 

XContext ^ 

-1- TLB tlBc 

XContext ^#:||ffl^XTLB M±I^5I, ^SibJI 64 TLB ^J^jjpic, ^iX 

± 1^0 

® 5-17 M^TXContext^#:^fl<]|^jt; ^ 5-15 TXContextW#:||6^±ICo 


63 33 32 31 30 4 3 0 


PTEBase 

R 

BadVPN2 

0 

31 

2 

27 

4 


HI 5-17 XContext Wim 


27 BadVPN2 TLB 39: 13 i7, TLB 

BTyAi:®#tih PTE 8 T^T^TzKimmRTin^o pte 

X7, 


5-15 XContext W#ll±lE 


±A 

mm 

BadVPN2 


R 

63:62 14o 

00= Mid A 

oi = mm^7 

11 = 

0 

U^o 44^®0^A, ii04i&ll]Oo 

PTEBase 

i^flAiTHfP^^AlAld XContext 


5.18 Diagnostic #^^f|(22) 


Diagnostic 


63 9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

0 

U-Mode 

W-CAC 

W-ISS 

S-ISS 

S-FET 

0 

ITLB 

BTB 

RAS 
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1 

1 

1 

1 

1 

1 

1 

1 

1 


HI 5-18 Diagnostic 
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2F 


5-16 Diagnostic 


±1^ 


0 

U'^o itHiMIUOo 

U-Mode 

Cache Invalid MltfP Writeback Sit 

W-CAC 

llXlfl Wait-Cache SltWPSfiy 

W-ISS 

ISdfl Wait-Issue Sit 61) PIfH 

S-ISS 

IXlfl Store-Issue SltPtlPIrllJ 

S-FET 

ISdfl Store-Fetch SltSllPIrjilJ 

ITLB 

1 0tl#^ ITLB 

BTB 

^A 1 0tli^ BTB 

RAS 

^A 1 0t^Sltffl RASo 


5.19 Performance Counter ^#11(24, 25) 

jfcS 2F (Performance Counter) , CPO 

24 25 -^o CPO 24 


24 ^ 


63 

13 

12 9 

8 5 

4 

3 

2 

1 

0 

0 

Event 1 

EventO 

IE 

U 

s 

K 

EXE 
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4 

4 

1 

1 

1 

1 

1 


25 ^ 


63 


32 31 


0 


Counter 1 


CounterO 


32 


32 




(3M4) 




1 (rti) it I 

-&352*4t- 


^ctllTlP[6], 

^5-17 is 


24 ^ 


5-18 ^ 5-19 5-20 iSiSit 


5-17 


[12:9] 

[8:5] 

[4] 

[3:0] 

Event 1 Select 

Event 0 Select 

IP[6] Interrupt Enable 

it It iu 14 

(K/S/U/EXL) 
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5 CPO 


5-18ifM|g{47EX 



Count Qualifier(CPO Status 

K 

KSU = 0 (), EXL = 0, ERL = 0 

S 

KSU = 1 EXL = 0, ERL = 0 

u 

KSU = 2 f’ ), EXL = 0, ERL = 0 

EXL 

EXL= 1,ERL = 0 


5-19 if 





0000 

Cycles 


0001 

Brbus. valid 


0010 

Jrcount 

jRi^4 

0011 

Jr31 count 

JR rs=31 

0100 

Imemread.valid& 

Imeniread allow 

—I-cache 

0101 

RissuebusO.valid 

Alul 

0110 

Rissuebus2.valid 

Mem Sif B:^lt 

0111 

RissuebusS. valid 

Ealul 

1000 

Brbus_bht 

BHT 

1001 

Mreadreq.valid& 

Mreadreq allow 


1010 

Exqfull 

13 ^ PA f ij ifii 

1011 

Roqfull 

mmxmmmm 

1100 

CpOqfull 

CPO PAfiJiiS^iAii 

1101 

Exbus.ex & Excode=34,35 

Tib 

1110 

Exbus.ex & 

Excode=0 


nil 

Exbus.ex & 

Excode=63 




m 5-20 1 




mm 

0000 

Cmtbus?.valid 


0001 

Brbus.brerr 


0010 

Jrmiss 

JR 

0011 

Jr31miss 

JRn.rs=31 illicit 

0100 

Dmemread.valid& 

—^ D-cache 
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Dmemread allow 


0101 

Rissuebusl. valid 

Alu2 it IT BEIil 

0110 

Rissuebus4.valid 

Ealu2 it IT BRM 

0111 

Duncache_valid& 

Duncache allow 

Uncached W I'fI 

1000 

Brbus bhtmiss 

BHT 

1001 

Mwritereq.valid& 

Mwritereq allow 


1010 

Ftqfull 

iT 1h # PATiJ P'5] 'AWc 

1011 

Brqfull 


1100 

Exbus.ex & 

Op==OP TLBPI 

itib 

1101 

Exbus.ex 


1110 

Mispec 

Load iSTl^A: 

nil 

CP0fwd_valid 

cpo PATiJ^frJpiSc 


5.20 TagLo(28)^P TagHi 


TagLo TagHi 32 ^/— -iS. Cache Stlfep^^P^ 

S, CACHE MTCO Tag = 

® 5-20M^Ta^W#^ffl^-^lCache (P-Cache) ^ 5-21 ^iJttiTXagLo 

I PTagHi^#^ 6tl ^ = 

TagLo 


31 

8 

7 6 

5 4 

3 0 

PTAG[23: 0] 

CS 

SCSETI 

0 


24 

2 

2 

4 


TagHi 


31 


PTAG[28: 24] 


28 


5-20 TagLo ^P TagHi ^#f|(P-Cache) 


5-21 Cache Tag WlPllllE 




PTAG 

39:12 lAo 

CS 

Cache 

SCSETI 

Cache Cache Cache 0) 
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5 CPO 




0 

U^o i^HtMlUOo 


5.21 ErrorEPC 

ECC ErrorEPC EPC 

M.\tL. (NMI) j^iJ^hHt#fi|fMj^itli^o 

ErrorEPC^—JF$n#l^f 
® 5-21 M^TErrorEPC 

63_0 

ErrorEPC 

64 

m 5-21 ErrorEPC 


5.22 CPO 

^ 5-22 T Godson-2 CPO 


5-22 CPO 1^4 



mm 

CACHE 

CACHE mi^ 

DMFCO 

/A CPO 

DMTCO 

CPO 

ERET 


MECO 

hk CPO 

MTCO 

CPO 

TLBP 

gtl TLB JM 

TLBR 

ffl^^li^TLB M 

TLBWI 

tlbm 

TLBWR 

TLB 




gjtbcpoj^ 

NOP 
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6 


6.1 l5ij^hfi^;^^:5:ii[E] 

fMi^FJJ^fE KSU ^mMMM±'AmM., ^ HS. exe ^ l o 

EXE Oc 

6.2 

Cache \f\iBl^^'^m^\'\^Mmi±mM^ 

j^sj]0t(Boot-Time)^^^h^M(^;^W#:||f^6^ BEV ^^=1)iiililh^tE^gjE^ffljl Cache 

Cache 


6-1 2E 

6-1 \mYHMmt 


bevM 


l^iJ^hPSiEiii: 


Cold Reset/ NMI 

OxEEEEEEEE BECOOOOO 

BEV = 0 

TLB Refill (EXL=0) 

OxEEEEEEEE 80000000 


XTEB Refill (EXL=0) 

OxEEEEEEEE 80000000 


Others 

OxEEEEEEEE 80000180 

BEV= 1 

TLB Refill (EXL=0) 

OxEEEEEEEE BEC00200 


XTEB Refill (EXL=0) 

OxEEEEEEEE BEC00200 


Others 

OxEEEEEEEE BEC00380 


6.3 TLB 


iSEamWMIPIII , #SMIt TEBSiSlXO^hfl^^a: 

• —^ 32 ^ui-fetlhS I'h] (TEB S±i ) 

• —It^ 64 atlhSfH] 6^ (XTEB Mil) 

MS2E^64^46^ii!lill:ll5t, XTEB MiliXO^Fc 32 M 

15 2E fl<] XTEB Mii^y^hfl^^sAPiikilhtP TEB MilMAffi^, $P^ 6-1 tifMo 

















2F 


6.4 mmmm 

^h, $n TLB 

iiYm. 

^ 6-2 mpizp^mjp 



6.5 /tsai5'j^h 

WM 

CPU P} 7 ^ IIt ^ a: 

• OxBFCOOOOO 

• OxFFFFFFFFBFCOOOOO 

^^Sa^aiiiltlhji^^MiiiltlhB^M^P^I^ilil Cache CPU ittt^i^, @jtb 

mP^7'PUYP'‘M7t^i7 TLB m. Cache cSiilMn^# BP € Cache ^R TLB 

Mti* Bj p:a ib( tti . 

^f?ij^ha^0t, CPU ur^m^mm^p. 

• (Status) W#^fl<]IUflP^ 0x30400004, SRpL^k^PjO, ERL BEV 
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6 


lo 

• MSa (Config) 0x00030932 o 

• (Random) 

• WixQA%^mj]Ml%0o 

• ErroEPC PC fi^flo 

• Performance Count Event Oo 

• watch 

• cache 

• MTx^WMito 

6.6 NMI #ij^h 

1^0 

NMIn NMI 

Cause NMI M^FMfMj^JF^^^o 

• ^^PCflfl^ErrorEPC 

• RP) im'^X^^^ZERLiiLo 

• NMI Rpj 1 , nmnp] o sr 

• MP] 1 BEV iPo 

• PC OxEPEP EPEE BECO 0000 

M# 

NMU^ij^FhJt^ffl^F^ “seM^, n\Him Cachez^mimo m 
iiiPNMiim\'ZP^\'-z^mim\'p'Rz, mPchkimmMjs, mnr-x-^mmm 

6.7 

mm 
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• m(Load)^#(Store)-1->iX^, o 

• ^(Load, Fetch)^#(Store)-1-^, 


Cause ExcCode ADEL ^ 

ADEStiS^ft, EEC Cause ^#^6^ BD 

BadVAddr W#:||f^#T'S;WiEaXt^6^jtii!lill:, 

mmti ^^IJ, EPC^^m^^rZm^fy6f^tm^tfym±, cause BD 

lo 

M# 

jtbHt, lESis^f UNIX SIGSEGV(jtiiM)ft^, 

6.8 TLB 

TLB 

• ^TLBf^'S:WJM^Ifi:'7lffl6^0^l#i!liii:$fH]6^ii!ltii:Effi0t,^^SjlTLB MMin^K 

• ^jtiikiih'^lffl^TLB tlb 

• tlb “B” 

Ht (^^i^J^^Bj:^), TLB 

= TLB 

TLBS±i^Mii#a^5*:$:^|irffi^1^T^^, 6.9 “TLBS±IM^h”o 

6.9 TLB 

J^.0 

^ TLB f^'SWiMEffi0^Mii!lJ:jh$fH]6^'7lfflii!lJih0t, TLB S±IM^Fa^, 
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6 


MIPS 32 mtit 

64^iii!lJ:jl:$fH]o jtz^iv %im^ 32 \tL, ffi 

M^, iikiihjlAiejltiikiihSf^c ^n^iikiihjlA XUSEG> XSUSEG 

^#XKUSEG, ^iJi^iikilhilAfflAiikilhSfHjo ^n^i-feilhilA CSSEG> CKSSEG> XSSEG 
XKSSEG, Mft 

CKSEG 3 XKSEGo CKSEG 0 > CKSEGl 

(XKPHY) 

Cause ExcCode TEBE ^ TEBS m^o EPC 

Cause BD-^a, ls( 

^ASA{:^lJ^[' 0 ^> BadVAddr> Contexts XContext EntryHi 

EntryHi 6 ^ ASID. Random 

TEB EntryEo 

spaepc 

tih; ^^ij, cause bdmb 

Aio 

M# 

3 ^Tllx#SAMA> Contex ^ XContext 

jifi, TEB a-xt teb mmxA 

T EntryEoO/EntryEol EntryHi EntryEo TEBo 

fflAwf#^^»iih^Pi:$|ndJ$$mm6^liii!liii:W^t^BA-Ai^WS®BTEB 
ffi±o iaWitiiM^WWU, W\^ TEB Sii^afMi^AW^A-A teb S±iMAA»i^o 
SA Status EXE ^uMBA 1 , 0 -A TEB S±iMAM#iI 6 ^^AAMA^So 

6.10 TLB 


A-Ajtii!lill:'7lAE®S|iJ-JMMt^iaAAx:^6^ TEB JM(TEB TEB 

AAiXiJA^MAA^aaAMAo Cause ExcCode AMMiAA TEBE ^ 

TEBS, a^EPC WB^^PCause 


61 





BadVAddr> Contexts XContext EntryHi 
EntryHi ASIDo Random 

TEB EntryEo 

mmti ^^ij, EPC cause ^#^6^ BD 

4ks.^ lo 

m# 

^:^^Tffitf0t, TEB 

• jtiikiihM, 

TEB M.J± TEBP TEB JKSil TEB 

TEB JMo 

6.11 TLBf#KWh 

J^>EI 

teb “B”, s 

E-M. Cause ExcCode ^RiM.4lkRS.^ 

MODo 

^^Sa^{:^lj^['0a'> BadVAddr> Contexts XContext EntryHi 

EntryHi ASIDo EntryEo 6^ftW 

m^a epc 

mmti ^^ij, EPC^^^U^rZm^fy^R^trnRmUt, EB cause BD 

MB3^ lo 

tebpj^4 

TEB Index mkR 

EntryEo ^#^4^, MJn, EntryHi 4P EntryEo TEB 

Ao 
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6 


6.12 


\ 


i^0\'^~^i^Mo 

Cause ExcCode IBE 

^DBE, EPC$#^^P Cause W#^6^BD^:i-^a, 

m^a epc 

mmti ^^ij, EPC^^m^^rZmtfy6f^tm^tfym±, cause BD 

lo 

m# 

Cause ExcCode IBE M^A 

EPC ($n^ Cause BD 1, 

EPC WiJP 4)o 

Cause 6^ ExcCode DBE -7 Iffl), 

m^A^mmn'^m^'^^mmtim^ epc ($nm cause bd mm 

% 1, EPC 4)o 

iia TEBP EntryEo 

Sis^f UNIX SIGBUS(.^>i|I^T^)ft^, 

6.13^M}MtliWh 

mm 

^ADD> ADDE SUB> DADD> DADDI ^ DSUB 

^JL Cause ExcCode ^mikS.R OV H 

5^fIo 

m^a epc 

mmti ^^ij, EPc^Ef^u^rzm^ERm^mm, cause bd 
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lo 

UNIX SIGFPE/FPE_INTOVE_TRAP(^? 

6.14 

mm 

^ TGE> TGUE> TET> TETU> TEQ> TNE> TGEE TGEUE TETE TETUE TEQE 

TNEij^^m^f, 

^JL Cause ExcCode TR H 

5^fIo 

iP^ epc 

mmti cause BD 

4ks.m E 

UNIX SIGEPE/EPE_INTOVE_TRAP 

6.15 

1^13 

SYSCAEEj^46^0t{i^, aA"M^F^d^RT#fi6^o 

Cause ExcCode SYS ie 

5^fIo 

$nmSYSCAEEj^4S;WS^^^MM®f^, ^ij epc B 

^ij, imzrnm^T^-^t^^mmito 

iUWiSYSCALLtHZZ^ZfiZmZ, E 

yf Oo 

M# 

tASYSCAEEj^46^Code^jt (^A25: 6), UR^AEPC 

RjiMMmmmj, a# syscaee 
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6 


SYSCALL 

6.16 ®f *#y$i' 

1^13 

BREAK ‘R'AMAM^'t'o SA^M^F;^^Ar#fi£6tJo 

Am 

^JeL Cause ExcCode BP ii 

5^fIo 

BREAK ^ijEPC ^^ij, 

BREAK E ^^iJiMA?fOo 

BREAK 

(iiLlS: 6), L^^icAEPC 

iPA EPC 4 lATE^AliJi^lH^o 

iC^AAcA^EPC^^^fi^rtW, S# break A 

mk'A; a^'i^ilMMSAMEPC ^A^fi^flijp 4 
tuWi BREAK 

6.17 


AElT^{AA-i^A0t, 

• (IA siae) 'S;W7eA6^J04o 

• Hk s-.o) 'S:W7eA6^ speciae 

• itmMm§:Amkm Hk lo-.ie) 'S;W7eA6^ regimm tm^o 

• MIPSIVISA iAS^AA—^COPlXj^^o 


Atm 

A-S. Cause ExcCode RI 
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jtkHt, MiPSiviSA 

UNIX SIGILL/ILL_RESOP_FAULT(#^AJ^4/f^®6^liiAl0T^)ft^o S 

mm 

• (CPi^CP2) 'S;W?^tAiaAj^fflo 

Cause ExcCode CPU ie 

5afl. Cause 

EPC ^^ij, EPC 

m# 

R\^j.ymRwmR 

mWimmmuwmmm, immmmRRRmRRmM, mm^mmiWM 
mWiRcsiuscnRz^mBDmmmr, 

$n ^ it fM 'S W MS tX iA fn] tA ^ a ^ , a 0X S a 6^ a fM R |ij UNIX 
SICIEE/IEE_PRIVIN_FAUET (#^AS4/#tXS4l0 tX) isR o ^^10 ail'll ^ o 

6.19 mj^Am 

MS 

aatAxtatiafflaaiAXho 

xba 

Sffl'f^iJXhlAMMaXbaSaMXh, Xf^_S. Cause ExcCode EPE ti 

5XfIo 
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6 


6.20 Watch #ij^h 

1^13 

watch 

Watch Watch 2 

^-M. Cause ExcCode Watch 

mmo 

Watch 

y^rmmMitm^^, ‘Mmmm± wsitch mpk ^kjrmmmit, X'Mmmm 

Watch i^iJ^Fo tlfMo 

6.21 ft’Rl^iJ^h 

MS 

Interrupt-Mask (IM)Js!c A fltlffihS fit!AAAUfTAfltJft'fBl 

AA, Al^-A#WW6^AAAI|fTo 

AAi^iJAA^ai^MA, AA Cause ExcCode INT 

Cause IP ±|!cA0J7 AlLffitJAHrifA^o AA—ATjAHrA^AteSBtMiAfi 

($nAAIlTMAAAA$A«iiliJA|ijWfF!, AA^AWA?^iAfi)o 

IP[7]A8fTAB7?^®£BA0AAAnPAifT> AA Count Compare 

rtms^HtMKBArtaAIlT; iP[6]AllTAg7MffiaA0SAAaAllT, AMffiBA cpo 
'Ateitl;^ylA AUtc 

^Afl^Xtl5-AAt^6^A»aAAi«#iJllTAifTAA6^MB (-AAifrSHtA 

m# 

$nAAIlT^fiMA^AAA{7iJAA—M5ii6^,SiAa Cause WA^A6^ffiAA,iP[i: 
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0 ], ^ 0 

^T/L^Jh-^^o Compare t4teitl^^'=l='l|T 

7«fi^P^SfiAyfP^j^PfWA^^i^S^A^f^llTifA, ip[2]S ip[6]c 
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7 


(Floting Point Unit, f^l^iFPU) 6^#t4, 
ANSI/IEEE 754-i985 -aft5X?*is#lFfto jfenS 2E # 

S simd 


7.1 Wc^ 


EPU CPU CPi (Coprocessor i) , iltiril CPU 

Jii c 

EPU 

• EAEUi Jp-TU 

• PAEU2 Jp-TU 

EAEUi Jp-7i:#l^f#.'Xi)PM. Ixix. 

EAEU2mtf#* jpm. n 

ifcS:2ES^EPU3$nTiX#l^f^^fJp-fSit (Paired-Singie, 
f^^^iPS) a 7UX^Xfe:S2P#^^^igfXX^tei|i-7nfi^^IiX^^i5K 

ittf 7ai#i^0Jo 


t-wi d: h 
mii(>bus in 


Fund ional un; vs 



ffl 7-1 

























































1 FALUi ^7i:> i falu2 

^7to FALUI Jp-Tuig falu2 

7.2 FPU 

FPU fpu 

( Floating-point General Registers, M FGRs) M S fliij W ^ ^ fjjiJ / ^ 

(Control/Status ) ^P $iT (Implementation/Revision ) o 

7 . 2.1 

MIPS IV I mW^Mio mips iv 

32 (FGRs) , FGR % 64 {At, 

32 itmmwcm 64 mmmko 64 a- 64 

5 FGRo iS{?XJA7T:{A{f III, 

(RegMap) 6 {th^ititWi 

mmmm. 

FR {A(26)7A^TfMjAXX6l^? 

Load/Store J 0 4" 61 ffi (A ^ {A o . 

• FR Aj 0 16 64 32 32 {A6lil$t^#^, 

a^iMIPSI {^P MIPS II 

• FR Aj 1 32 A- 64 a^fe{t6l MIPS III 

MIPS IV Wki^. 

7 . 2.2 

MIPS IV 32 2F 

61 y? .4 nP{4K {f 7 M A": 

• {747A^^#^(fsr)o 

{7ft5j$#^(FCRs) Kt^MCFCI/CTCm{7i7fn]o (FCRO) {7# 

FPU 6l{iiTftE, (FCR3I) {7#bb$xis#6l^^ 

(FCRO) 

FCRO m^7 FPU 6it»{iiTiKAo 16i{iiTtf(x 

mmumi, nw^mtPMmBmmppmmo 

^ 7-1 (FCRO) mPrT'^to 
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7 S.iSgPft 


7-1 FCRO it 


±»g 

ISii 

IMP[15:8] 

$miKAA (0x05) 

REV[7:0] 

y, y.x lf^AAA6()'f!l^iT)KA^ (0x01) 

0[31:16] 

u^o mmkn\o, 0 


(FCR31) 


(FCR31) ^^Teft5lJ^P^;^ftE, 




31_ 2S 24 23 22 18 17 _1211_7fi_ 2 1 0 


ca cci 

FS 

CCO 

0 

Causes 

E V Z 0 t I 

F.nables 

V Z 0 L I 

Flags 

V Z 0 L I 

RM 


15 6 5 5 2 

® 7-2 
A 7-2 


±I 

ISli 

CC7-CC1 

7-1. CCI MSBo 

CC7-CC2 A AS 2F ^ AAAo 

FS 

mmiimfs, 

CCO 


Causes 

naBo 

Enables 


Flags 


RM 

BAIIAluo #jALI$f)5^;|)CSWi?^BAIIA14&^lSlio 


(cco) ^ 


F3J CCO mk^ 1; AAFJje Oc CCO ^uAt^M'?^Abk$XJ0 4^P CTCl 


17: 12 A^Sil (Causes) ± 1 !^, ® 7-2 f^T^, 

:^iSfAAl0 4^6tl^l^= CausesJIc^tA^&S^ 0 6tlCause$#^6(l—S®tij0 

^Rtammmtn^ik (Enable) l^i^ae^iAKiJr 
A^IIt^^I^iJAo $p^—AMA, 

Causes ±|cteM^5^i'?Ai#fPj0-4‘B*fM7i (A^®Load^ Store> Movei#fp)o (^A^P 

(E) a 1, Oc 
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2F 


IEEE754 1 ^#a Oc 

^i^;^Rt-^finin]fl<]|)c^ Causes Jio 

^$$J/>b^^^#f|{£t^(Enables)J|!c 

Cause (Enable) 1^Bt1 Bt> 

1) fl(l Cause 

'^—'^^\\^\-, CTCl Cause ^4^P Enable \tL% 1 

nWil^S:7^$^MUW, 

SAA—^y?*i^O^hE0:tltr, A- cxci P^WiATS^ 

Cause itLmJl±7 @jlb, 

fl<] Cause ftA j 1; FA Cause 

s<] Cause FiJ'S:WMAhaAi, 

^BAlEEE754 »^ACfl^iAiA^mM^0c ItT-^# 

Causes i|!cStlftAt?||^o 

'SJ^A^S/A±^AI^0AliSaj5a^TMAhc IEEE754 

AFMr^, iPA^ffilSfl^] Elag 1, ^FAiAfAA^^, @WA^#*is#AtiiaiS^A7A 

A^^I«P^Afi^MMtAffl?lCTCl|$AiJtg4^i-A"ifftliJ>IA;^W#AI^At^MElag 

A|-A^#*A^^AFaA(BA, Elag ^A7FA^*5fa5lti5a; 
iM ffl ffl A’ fMPf c 

0 ^AAP^ I (RM) ±^o 7-3 7f77^, EPU 


7-3 -^AHAlAftfSA 


#AtIA 

RM(1:0) 

DjlStf 


0 

RN 


1 

RZ 

lA 0 aiA^A: lE^^lA-AAitlAffiA-i.AMlIAF^AA'E&^IBA 

li^Ao 

2 

RP 

^ lE AA^aA: ^ i7 A AElB^JlBA-ma 

A 

3 

RM 

^AAAAAFiaA: iP,^7:\^^Zmm7K777'Cm^7^^ 
A 
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7 S*.®# 


7.3 

ships 

jfc;E2FM^6^«#tsmo fa^rii 

(fmt) immm2 (cop2) muY^ 

m. jfcs; 

• (FMT =16,17) o a® ADD > SUB Conversions 

Moves Compare Branch ^ 7-4 ^ij S T 

• )5(i^ffi;®)?;^sJg4(Paired-single, PS)(FMT=22). PS M^Jp- 

^15 Multiply-ADDs ADDs SUBsMULsABSs NECs Move Compare 

is#:^ ^7-5#^^iJSTa^^fFc 

• MIPS 


7-4 2F 


MADD 

ADD 

ROUND.L 

MECl 

CVT.S 

BCIE 

C.E 

C.SE 

MSUB 

SUB 

TRUNC.L 

MTCl 

CVT.D 

BCIT 

C.UN 

C.NGLE 

NMADD 

MUL 

CEIL.L 

DMECl 


BCIEL 

C.EQ 

C.SEQ 

NMSUB 

DIV 

ELOOR.L 

DMTCl 


BCITL 

C.UEQ 

C.NGL 


SQRT 

ROUND.W 

CECl 

CVT.W 


C.OLT 

C.LT 


ABS 

TRUNC.W 

CTCl 

CVT.L 


C.ULT 

C.NGE 


MOV 

CEIL.W 




C.OLE 

C.LE 


NEC 

ELOOR.W 




C.ULE 

C.NGT 
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2F 


7-5 2F Paired-single(PS) 


OP 

Fint=22 

ADD 

ADD.ps 

MADD 

MADD.ps 

MSUB 

MSUB.ps 

NMADD 

NMADD.ps 

NMSUB 

NMSUB.ps 

SUB 

SUB.ps 

NEC 

NEGps 

ABS 

ABS.ps 

C.F 

C.E.ps 

C.UN 

C.UN.ps 

C.EQ 

C.EQ.ps 

C.UEQ 

C.UEQ.ps 

C.OLT 

C.OLT.ps 

C.ULT 

C.ULT.ps 

C.OLE 

C.OLE.ps 

C.ULE 

C.ULE.ps 

C.SE 

C.SE.ps 

C.NGLE 

C.NGLE.ps 

C.SEQ 

C.SEQ.ps 

C.NGL 

C.NGL.ps 

C.LT 

C.LT.ps 

C.NGE 

C.NGE.ps 

C.LE 

C.LE.ps 

C.NGT 

C.NGT.ps 

MUL 

MUL.ps 

MOV 

MOV.ps 


7.4 

7 . 4.1 

FPUgjEnJl^X^ 32 (Jp-flit) 64^t (>5lfSit) #^IEEEfe)tfl^#*l^i4 

32 24 (E+S) ^P 

- 1-8 immmm ( e ); 64 53 

mi^ (E+s) ^p- 1 -11 (e); 64mmfS. (ps) 

a 7-3 
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7 S.iSgPft 


31 

» C3 

o 

C»^ 

tj ^'2 

*.: c 

S 

a 

; 


5 

b 


?lKft 

C.tp'-rTi 



Sign 

(txpnnrnt 

' I OP. 1 icr. 


S 1 11 




ti3 

6:: 

SS 


v: 

u 

w 


S'- 

s: 

1. 

SI 


Rt 

?: 


50 


EO 



FO 

Slvr: 


bu'*^ *** • 

Fn^ i .\Hi 


Slur 


Rxponont 



f r*. t icr. 



X 

i;:i 







23 




7-3 


• s 

• E = Eo-hBias, 

• E= .bib2....bf^i 

imU: 

• E.™n-i 

• Emax+l NaN[Not a Number]) 

M. v i-e 




NO. 


(1) 

if Eo = Emax-i-l and F^O, then V = NaN, regardless of s 

(2) 

if Eo = Eniax+1 and F = 0, then V= (-1)^°° 

(3) 

if E™„s=:Eo=SiE™ax, then V = (-1)^2 ^0 (i.p) 

(4) 

if Eo = E^in-l and F^O, then V= (-1)^2'^"'“(0.F) 

(5) 

if Eo = Emin-l and F = 0, then V = (-1)^0 


|5;fW6^r^ , $pm V NaN, AVa E Signaling 

NaN 33S^ Quiet NaN: tUW: E IP^ V ^ Signaling NaN, ^JUlJ V ^ Quiet 

NaNc 
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2F 


7-7 


#ifc 

l&A 


^ISit 


F 

^max 

-hl27 

-hl203 

F 

^mm 

-126 

-1022 


-hl27 

-hl023 


8 

11 


l^~ii? (Hidden) 

(Hidden) 


24 

53 


32 

64 


7-8 





1.40129846e^5 

^/I;')¥ d ^ IE M i( 

1.17549435e-38 


3.40282347e-h38 


4.9406564584124654e-324 


2.2250738585072014e-308 


1.7976931348623157e-h308 


7 . 4.2 

64 ^:il^ig'7lATif6^^^(Packed)|^ig^M, l^igA^oJi^W^nT 

• 8 ^4^1? 

• 4 16 

• 32 iiL^ 

• l^64mX^ 

a 64 AA 0-63 o itL 0 (LSB), iiL 63 (MSB) o 

^lm\tL^MWiW,m\tL. iMn, — o lij^t 15 — A i 6 tu 

titL 8 mill 15 , m^AmxM^^o 

imn, 
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7 S.iSgPft 


hy 

4S 

47 

11 

31 

.6 

5 

0 

integer 

integer 

integer 

integer 


.6 


.6 


.6 


16 






6^ 

62 4K 

A’' 

46 32 

3, 

W :6 

IS 

14 0 

sign 

integer 

sign 

integer 

sign 

integer 

sign 

integer 

J 

J5 

1 

IS 

1 

IS 

i 

IS 


S 7-5 


7.5 FPU 


FPU CPU CPU 9 mM. 

tM7'M7K^RXM^7^y^ 2~6 ^'M7 K^o ^^fpu 

FALUl FALU2o FALU2 

^j]P> FALUl Jp-TUistf 

^i)PXf.^FALU2 cXj|f'S;WfltI^'X:#.'X^fpj0-^o 


^1-FALu i 

SFALUl Jp-TU, #*JpM> 

m^^W^^M-W^4^mjMmiFAUJl ^e^jS'^jJXWis^C^eCVT.D.S^PCVT.S.D) 
(RAW) itm, 3P^)feS2FlS'S;WX^^?*^^atf Forward T-^ 

RnmtmkMi:-, falui Jp-Tu^s^^yl/Xe^, 


mji7m&\tRo * 


FALU2 Jp-TnJAtji'^.'XiJPM. 

ummmmTfm, m^.R^-mmYrnm^4~3i ^mfmmo 




FALU2 Mt^s FALU2 ^7Um\^m-M7mRl^-^WWtR, RK 


7.6 
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2F 


in; tUWi'R^Wi 

FPU IEEE 754 j^ij^h: 

• Inexact (I) 

• T'/ffl Underflow (U) 

• _tyii Overflow (O) 

• Division by Zero (Z) 

• Invalid Operation (V) 

• Unimplemented Operation (E) 

Epu mips epu 

IEEE 754 m 5 k'WY (V, Z, O, U, I) ^ 

(Cause) mkR'M., (Enable) ^ 7 'S;Wi 5 a, (Elag) \tmkR 

Bo EPU CPUo 

{mfkMftikmmmmRki. 

^h^m6^#^tfI.7^6^l^^^h^M77)ET7^6^^M7to^7-9^iJdiTPPUX^7^5^iEEE 


7-9 f 7 iJ^hfi^S)(iA^a 


Is? 


BAIIA; 

liCiAM'fA 

I 

kmmmk 

Any 


U 


RN 

M7l's]^IIWa^JE^^S0 

RZ 

M7l's]^IIWa7JE^^S0 

RP 


RM 

ffi^.T»iEAS7^.M7T»IEA+0 

0 


RN 


RZ 

M7l'§]^IIWa^JE^^SASAi( 

RP 


RM 

ffi7T»iEASA^M^.T»IEA-- 

z 

MOPK 

Any 


V 

mmi^ 

Any 

—k Quiet Not a Number(QNaN) 


TffiX^^Sj(PPUr^^^tl^iJ^h 6 ^^BaBT®) 7 , kKWmWkl EPU 


(d 
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7 


FPU 

• ^Krmmr-mmmmim'mmm, M-apsMi^eo 


(V) 

A#A7lAo$n^{^^A'S;WPgA, mips A Quiet Not a Number(QNaN)o 

• AAffiMo \HM-. (+°°)+(- °°)^#(-°°)-(- °°) 

• Wii^: oxoo, xtA/AAfitJAfiAA#; 

• 0/0, oo/oo, 

• A A^&S Unordered fltl Unordered 

• Xt^AA AftA NaN iiAi? A 

• AfejXtSNaN (Signaling NaN) mk^Ui^o A^A—AliAI^A SNaN 
AtPA SNaN BtAAiASAMA (MOvMAAMiAA^I^AliA, ffi ABSANEoMiA 

• AA: VY, AxAAOHt 

ieee754 AAJA^AA 

XREMY, SMA y^o^#x^AA6^0Ai^; ^#A^AAI^$fAA 

AiftTjjilBil'AAA/ffl, ;^AA^#;^NaN; ln(5)^# cos'V3)o 


^PAi^W^MAaA, QNaNMaitliJStAWA^Ao 

(Z) 

PA'Ais#AA^AI^^oMPAI^^-AWPI6^A#M«0t, PA«AaAftAfflAo 

X^iJA^AAAXt^^t!iMArAW#A6^AAfl0t^I®PA#MA, $0: in(0), sm(n/2), 
cos(O), ^AO'A 

Pg0AA^At^6^tf/A: ^nAi^WPliPAAA, ^A^W#A6^AAfIo 


A^^ilA (O) 
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T^M^h (U) 

MAffiA6^^#^S3(TTy»A: 

rmimh 

• (DenormalizedNumber) 5lti!Tjl^:^7]NSMA^J^I^i@i^A;AStJA'M6tJ 

IEEE754 

Altaic 

• ^Aitr bi 

MIPS ItAltil: 

m 

MIPS 

f‘^mki^1l^^‘\nUt $R^Tyl^#AlfiiMAM€te, ^#PS^:i'S;Wi5fi, r^A 

(E) 

A^A^fl’ifBl—AAt)<.AAAj3ff'f:S:®6tJ^A5^^#^AI§-AJ0A0t, epu 

IEEE754 A A A A, a^MAA 

iiAAL^MA*. AA, A5MAAt^AiimA-^AB6^MA^A^AAA0t, A^A 
AAAJIJhAIAAo 

• MAAMAi^ (Denormalized Operand), AIxJhAIA^F 

• Quite Not a Number t#Alj( (QNaN), ASJh AlA^h 

• AAAM^ATyl, MAATyffl^#AfSaAt^ftAMAe^0t es A'AWM 
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7 


mmo 

mmmmmm: wMmmx-^mmo 
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8 


8-1 2F 

^ 8-1 2F #1X114 


114 


CACHE 

CACHE 

DMFCO 

hK CPO 

DMTCO 

#3X4i(lgi2^SlJ CPO 

ERET 


MFCO 

hk CPO 

MTCO 

CPO 

TLBP 

gift TLB JM 

TLBR 

ffl^^li^TLB M 

TLBWI 

tlbM 

TLBWR 

UMit TLB 


8.1 CPO 


jfcS 2F CPO MTC0> MFC0> DMTCO DMFCOo 

8-2 T 32/64 iiL CPO CPO 

^ 8-2 CPO #«ul^4 


1^4 

CPO 

\t// ■ 

M 

m'f 

MFCO rt, rd 

32 

rt <- rdsL.o 

MTCO rt, rd 

32 

rd <- rt 3 i..o 

DMFCO rt, rd 

64 

rt <- rd63..o 

DMTCO rt,rd 

64 

rd <- rt63..o 


8.1.1 DMFCO 

hK CPO 


31 26 25 21 20 16 15 11 10 6 5 0 

COPO 

DMF 

rt 

rd 

0 

010000 

00001 



00000000000 

6 

5 

5 

5 

11 


• 








































DMFCO rt, rd 


CPO rd rto 2F 


GPR[rt] <- CPR[rd] 

8.1.2 DMTCO ^i^ 

cpo 


31 26 25 21 20 16 15 11 10 6 5 0 

COPO 

DMT 

rt 

rd 

0 

010000 

00101 



00000000000 

6 

5 

5 

5 

11 


• 

DMTCO rt, rd 


rt CPO rdo jfcS 2F 


CPR[rd] <- GPR[rt] 

8.1.3 MFCO 


hK CPO 


31 26 25 21 20 16 15 11 10 6 5 0 

COPO 

MF 

rt 

rd 

0 

010000 

00000 



00000000000 

6 

5 

5 

5 

11 


• 
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8 


MFCO rt, rd 

CPO rd 6^ rt rto 

GPR[rt] <- CPR[rd] 

8.1.4 MTCO 


31 26 25 21 20 16 15 11 10 6 5 0 

COPO 

MX 

rt 

rd 

0 

010000 

00100 



00000000000 

6 

5 

5 

5 

11 




MTCO rt, rd 

rt 6^ rt Wit A CPO rdo 

CPR[rd] <- GPR[rt] 

8.1.5 fflP/SRiffles CPO 

AW 2F mfco 

DMFCO 24 A^P0 25 AA'7l^at^i]>Aa:||0 

8.2 TLB 

AW 2F TLB TLBP> TLBL TLBWI TLBWRo 

8.2.1 TLBP 


TLB 


31 26 

25 

24 65 0 

COPO 

CO 

0 

TLBP 

010000 

1 

0000000000000000000 

001000 

6 

1 

19 

6 
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TLBP 

EntryHi TLB ^Jlfl^iiiltlhjt A Index tH^'R 

W TLB EntryHi Index 1 = 

Index<-1 llO^^llundefined^ 

for I in 0..TLB Entries-1 

if(TLB[i]i67..i4iandnot(O^^IITLB[i]2i6..205)) 

=(EntryHi 39 ..i 3 and not(0'^IITLB[i]2i6..205)) and 
(TLB[i]i4o or (TLB[i]i35..i28=EntryHi7..o)) then 
Index<=0^^lli5..o 
endif 
endfor 

8.2.2 TLBR 

l$:t'7liiTLB mM 


31 26 

25 

24 65 0 

COPO 

CO 

0 

TLBR 

010000 

1 

0000000000000000000 

000001 

6 

1 

19 

6 


TLBR 

TLB 6^ G i^L (JSfJ ASID EK) ^A EntryLoO EntryLoI 

Index ^ I TLB ft A EntryHi EntryLo $ o Index 

TLB mm, 

PageMask<-TLB[Index5.,o]223..i92 

EntryHi<- TLB[Index 5 ..o] 191..128 and not TLB[Index5..o]255..i92 
EntryLoI<- TLB[Index5..o]i27..65ll TLB[Index5..o]i40 
EntryLoO<- TLB[Index5..o]63..ill TLB[Index5..o]i4o 
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8 


8.2.3 TLBWI 


31 26 

25 

24 65 0 

COPO 

CO 

0 

TLBWI 

010000 

1 

0000000000000000000 

000010 

6 

1 

19 

6 


TLBWI 

M Entry LoO Entry Lol G TEB Stl G o M Entry Hi 

EntryEo Index TEB ^Jj^o tUW: TEB Index 

TEB[Index 5 o]<-PageMaskll(EntryHi and not PageMask)IIEntryEoIIIEntryEoO 

8.2.4 TLBWR 


TEB m% 


31 26 

25 

24 65 0 

COPO 

CO 

0 

TLBWR 

010000 

1 

0000000000000000000 

000110 

6 

1 

19 

6 




TEBWR 

^ Entry EoO ^P EntryEo I G TEB Stl G o Entry Hi 

^P EntryEo TEB Random TEB ^Jpio 

TEB[Random 5 ..o]<-PageMaskll(EntryHi and not PageMask)IIEntryEoIIIEntryEoO 


87 









8.2.5 ERET 


31 26 

25 

24 65 0 

COPO 

CO 

0 

ERET 

010000 

1 

0000000000000000000 

011000 

6 

1 

19 

6 




ERET 

ERET J^4ffl^/Af^l|fT>i^iJ^h^Pl0T^PgAM0oig Branch Jump J^4A^,ERET 

ERETAt^iAA®M®j^4o 

( SR 2 = 1), ^iJ a EEC m PC fl, ^Km Status SR 2 ) ^ ERE it . (SR2=0), 

A EPC PC ft, ^Rm Status (SRi) m EXE ito $P^ ERET 

S EE ^P SC A^nx sc nW:'RRim (status EXE=0 

a^5.ere=o), ^tEXEg^jo, 

If SR2=1 then 
PC<-ErrorEPC 
SR<-SR3i..3llOIISRi..o 
else 

PC<-EPC 

SR<-SR3i..2llOIISRo 

Endif 

EEbit<-0 

8.2.6 CACHE 


31 26 25 21 20 16 15 11 10 6 5 0 

COPO 

010000 

base 

op 

offset 


6 5 5 16 


CACHE op, offset(base) 
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8 


16 offset j]P±ilM base Cache 

(VA)c Mitit (VA) iia TLB (PA), 5 ($n^8-3j3'f 

Cache Cache Uncached 

fikilh$fH]6(l Cache 


8-3 CACHE 


Op ^ 





Cache 

00000 

Index Invalidate 

(I) 

00001 

Index WriteBack Invalidate 

(D) 

00101 

Index Load Tag 

(D) 

01001 

Index Store Tag 

(D) 

10001 

Hit Invalidate 

(D) 

10101 

Hit WriteBack Invalidate 

(D) 

11001 

Index Load Data 

(D) 

11101 

Index Store Data 

(D) 

00011 

Index WriteBack Invalidate 

(S) 

00111 

Index Load Tag 

(S) 

01011 

Index Store Tag 

(S) 

10011 

Hit Invalidate 

(S) 

10111 

Hit WriteBack Invalidate 

(S) 

non 

Index Load Data 

(S) 

11111 

Index Store Data 

(S) 


vAddr<-((offseti 5 )‘^^lloffseti 5 ..o)-i-GPR[base] 

(pAddr)<-AddressTranslation(vAddr) 

CacheOp(op,vAddr,pAddr) 

Index Invalidate (I) 

Index Invalidate (I) Cache 4^ 0i?§6tl Cache Invalid 

VA[13:5]^3:CBi'&jll:c Cache 0 (Invalid)c 

Index WriteBack Invalidate (D) 

Index WriteBack Invalidate (D) Cache Invalid 

VA[13:5]^J)CfikJll:, VA[l:0])E3C4c5f^S4^I^o Cache 00 (Invalid)o 

iumkM Cache X4lAl^S4l^ig«fl4, Cachco 

Index WriteBack Invalidate (S) 
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Index WriteBack Invalidate (S) CacheInvalid t-U 

Cache cache 

BlifiS Cache Cache HjibiS—^ Cache Cache 

c2.c\iQ cache 

Cache, Cache PA[16:5]^A4^5lliftili:, PA[1:0]^AA 

1. ;5ib5II^A—^ Cache Stl Tag STag State=00 

(Invalid), ^P^X^IA Cache STagffiAXt 

Cache mf^Wo 

2. Cache, ^PI^Jh-A Cache Stl ITag=STag Cache 

IState=l (Valid), Cache 0 

(Invalid )o 

3. Cache, Cache Stl DTag=STag Cache 

DState 00 (Invalid), A Dirty 1, Cache, A 

Cache ±^o A Dirty 0, Cache S^Xtlvi^o 

4. Cache 00 (Invalid)o Cache 11 (Dirty), 

0 p o 

Index Load Tag (D) 

Index Load Tag(D)^tl;ig Cache Tag i|!c^ A CPO ^ TagLo ^P TagHi VA[13:5] 

^Xm±, VA[l:0])EAiiTagfi^^lAo 

TagLo[5:4] = SCWay 

TagLo[7:6] = State bits 

TagLo[31:8] =Tag[35:12] 

TagHi[3:0] =Tag[39:36] 

TagHi[31:29] = StateMod Bits 

CPO TagLo ^P TagHi Oo 

Index Load Tag (S) 

Index Load Tag(S)>l#21^ Cache (Hi Tag ±|!c^ A CPO (Hi TagLo ^P TagHi ^ A'lloPA[16:5] 
PA[l:0]^Ai^ Tag Stl^lAo 

TagLo[l 1:10] = State Bits 

TagLo[31:13] =Tag[35:17] 

TagHi[3:0] =Tag[39:36] 

CPO TagLo ^P TagHi Oo 

Index Store Tag (D) 
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8 


Index Store Tag(D)M CPO Stl TagLo TagHi Cache Stl Tag 

VA[13:5]7EAii!lilt, VA[l:0]7EAii Tag 

SCWay =TagLo[5:4] 

State Bits =TagLo[7:6] 

Tag[35:12] =TagLo[31:8] 

Tag[39:36] =TagHi[3:0] 

Index Store Tag (S) 

Index Store Tag(S)^^ CPO TagLo TagHi ^ Cache Tag i|!co 

PA[I3:5]7EAii!lJ:ji:, PA[I:0]7EAii Tag 

State Bits = TagLo[ 11:10] 

Tag[35:I7] = TagLo[3I:I3] 

Tag[39:36] =TagHi[3:0] 

Hit Invalidate (D) 

Hit Invalidate (D)A'Al^ig Cache EMSttilh PA 
A Cache = 

$P|^ DState 00 (Invalid), ^_S. Cache PA Cache 

fl^DTagEMS, DStateg^^ 00 (Invalid)o 

Hit Invalidate (S) 

Hit Invalidate (S) Cache A Invalid eSA— 

m Cache Cache ^Pj^A Cache Cache 

tkWi Cache ^PJhA Cache ^ Cache 

%mmmnwy-. 

1. PA Cache m Tag mMMM. STag $PA STag PA 

State A^A 00 (Invalid), ^iJ^AT^Ao $PA'S;A 

AAA'A> Cache 

2. A Cache, ^PAJh A Cache PA A STag Effi, AJeLJo A Cache 

IState=l (Valid), ^JIMJhA Cache A6^XtA±AA3)^, 0 

(Invalid )o 

3. Cache, t-U^WcM Cache S(j DTag=STag A-S.|^iS Cache 

DState A^A 00 (Invalid), Cache lAXiPlA^o 

4. ^ Cache ±AS^^)(AaA 00 (Invalid)o 

Hit WriteBack Invalidate (D) 

Hit WriteBack Invalidate (D) Cache A A PA iikllhffiESSlA^BA Invalid 

mM Cache ASTHMA VA[13:5]mA^'7liiAo $PA DState A^A OO(Invalid), 
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DTag ^ Cache PA ffiEffi, WM^kWi Cache 00 (Invalid)o 

iumkW, Cache Cacheo 

Hit WriteBack Invalidate (S) 

Hit WriteBack Invalidate (S) ^ Cache Aiftilt PA IZ]i®SStJXi|'hk:^BA Invalid 

;^c Cache 

m Cache Cache Cache Cache 

tm Cache Cache M^WiM Cache W\ 

^ Cache, M-fajuM^^R Cache :^6tJA^^0o 

1. PA Cache m Tag STag o $P^ STag A PA 

State A^A 00 (Invalid), ^iJ^ATAAo $PA'AW 

A, i^ Cache Jh 

2. SitJjHA Cache, ^PAJhA Cache 6(j ITag=STag A-M-JhA Cache 

IState=l (Valid), Cache A6^X^IV±AA?)^, 0 

(Invalid )o 

3. Cache, t-U^WcM Cache S(j DTag=STag Cache 

DState A^A 00 (Invalid), A Dirty AlAfMA 1, JSiJ^^l^iSAAvi^ Cache, A 
'AXtlV Cache ±Ao A Dirty AS^flA 0, Cache S^XtlviAo 

4. Cache 00 (Invalid)o $PA—^ Cache 11 (Dirty), 

W/V±AA0|lJM^® P o 

Index Load Data (D) 

Index Load Data(D))l#i^i§ Cache S(j Datai|cl^i@AATagHi^P TagLo^A^oVA[13:3] 
AiillA, VA[l:0]J^AXtlAS^^IAo 

Index Load Data (S) 

Index Load Data( S )^^—^ Cache lA Data A TagHi ^P TagLo ^ A^oPA[16:3] 

AiiiliJh, PA[l:0]J^AXtlAfi^^IAo 

Index Store Data (D) 

Index Store Data (D) TagHi ^P TagLo WA'HlAi^iSAAi^iS Cache lA Data i|!co 
VA[13:3]AffiA, VA[l:0]J^AXtlAfi^^lAo 

Index Store Data (S) 

Index Store Data (S) TagHi ^P TagLo ^A^lAi^iSAA—^ Cache lA Data i|!co 

PA[16:3]Affiiji:, PA[l:0]J^AXt/Afi^^lAo 
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9 itfeiih^PKMItSib 


PP ES^ifttlh (Base)> 
(Mask) ^Pg^Miikilt (MMap) Hi" 64 BASE 11 (Megabyte) 

1 MMap ASLig^c 

® P^^Hit: (IN_ADDR & Mask) == Base 

OUT_ADDR = (IN_ADDR & -Mask) I {MMap[63:20],20’h0} 


9-1 


itkiih 



Ox3ffO 0000 

M0_WIN0_BASE 

MasterO ®P 0 

0x3ff0 0008 

M0_WIN1_BASE 

MasterO ®P 1 0(l:Siikill: 

0x3ff0 0010 

M0_WIN2_BASE 

MasterO WP 2 

0x3ff0 0018 

M0_WIN3_BASE 

MasterO ®P 3 SliSlikill: 

0x3ff0 0020 

M0_WIN0_SIZE 

MasterO ffiP 0 

Ox3ffO 0028 

M0_WIN1_SIZE 

MasterO ^P 1 01^^51 

Ox3ffO 0030 

M0_WIN2_SIZE 

MasterO ®P 2 01^^51^ 

Ox3ffO 0038 

M0_WIN3_SIZE 

MasterO ®P 3 011^51^ 

0x3ff0 0040 

M0_WIN0_MMAP 

MasterO WP 0 0l0^l1jAif^i'&jll: 

0x3ff0 0048 

M0_WIN1_MMAP 

MasterO ffiP 1 0l0«Hif»tll: 

Ox3ffO 0050 

M0_WIN2_MMAP 

MasterO ffiP 2 0l0*l1Hif»tll: 

Ox3ffO 0058 

M0_WIN3_MMAP 

MasterO ®P 3 0l0^l1jAif^i'&jll: 

Ox3ffO 0060 

M1_WIN0_BASE 

Masterl ®P 0 01:®!!!!!!!: 

0x3ff0 0068 

M1_WIN1_BASE 

Masterl ®P 1 01:®!!!!!!!: 

0x3ff0 0070 

M1_WIN2_BASE 

Masterl WP 2 0<]Si-tkili: 

Ox3ffO 0078 

M1_WIN3_BASE 

Masterl ^P 3 0(l^iib.ill: 

Ox3ffO 0080 

M1_WIN0_SIZE 

Masterl ®P 0 011^51^ 

Ox3ffO 0088 

M1_WIN1_SIZE 

Masterl ®P 1 011^51^ 

0x3ff0 0090 

M1_WIN2_SIZE 

Masterl WP 2 0<]|i^ 

0x3ff0 0098 

M1_WIN3_SIZE 

Masterl ®P 3 01^^51 

0x3ff0 OOaO 

M1_WIN0_MMAP 

Masterl ffiP 0 0l0*l1Hif»tll: 

Ox3ffO 00a8 

M1_WIN1_MMAP 

Masterl ®P 1 0l0^l1jnilf^i'&tll: 

0x3ff0 OObO 

M1_WIN2_MMAP 

Masterl ®P 2 0<Ji*l1jgif*ftkJli: 































OxSffO 00b8 

M1_WIN3_MMAP 

Masteri ®p 3 

0x3ff0 OOcO 

M2_WIN0_BASE 

Masters 0 fltlSiiilill: 

OxSffO 00c8 

M2_WIN1_BASE 

Masters ®P 1 fltlSiiilill: 

OxSffO OOdO 

M2_WIN2_BASE 

Masters ®P 2 

OxSffO 00d8 

M2_WIN3_BASE 

Masters ®P 3 

OxSffO OOeO 

M2_WIN0_MASK 

Masters ®P 0 

0x3ff0 00e8 

M2_WIN1_MASK 

Masters ®P 1 

OxSffO OOfO 

M2_WIN2_MASK 

Masters ®P 2 

OxSffO 00f8 

M2_WIN3_MASK 

Masters ®P 3 

OxSffO 0100 

M2_WIN0_MMAP 

Masters ®p 0 

OxSffO 0108 

M2_WIN1_MMAP 

Masters ®p 1 

0x3ff0 0110 

M2_WIN2_MMAP 

Masters ®p 2 

OxSffO 0118 

M2_WIN3_MMAP 

Masters ®p 3 

OxSffO 0120 

M3_WIN0_BASE 

Masters ®P 0 

OxSffO 0128 

M3_WIN1_BASE 

Masters ®P 1 

OxSffO 0130 

M3_WIN2_BASE 

Masters ®P 2 fltlSiiilill: 

0x3ff0 0138 

M3_WIN3_BASE 

Masters ®P 3 fltlSiiilill: 

OxSffO 0140 

M3_WIN0_MASK 

Masters ®P 0 

OxSffO 0148 

M3_WIN1_MASK 

Masters ®P 1 

OxSffO 0150 

M3_WIN2_MASK 

Masters ®P 2 

OxSffO 0158 

M3_WIN3_MASK 

Masters ®P 3 

0x3ff0 0160 

M3_WIN0_MMAP 

Masters ®P 0 

OxSffO 0168 

M3_WIN1_MMAP 

Masters ®p 1 

OxSffO 0170 

M3_WIN2_MMAP 

Masters ®p 2 

0x3ff0 0178 

M3_WIN3_MMAP 

Masters ®P 3 


4^imWanr-^ 


SMsa^^^^i±^m0^o6^i^^g^^cpu, i^K±cpu^^o 


94 






10 DDR2 SDRAM 


jfcS 2F DDR2 SDRAM 

(JESD79-2B)c JESD79-2B fl<] 

M^ = 

10.1DDR2 SDRAM 

jfeS 2F 4 bank( 4 DDR2 SDRAM 

18(bp: 3 Bank 

128GB (2^’)o 

jfenS 2F JESD79-2B 

DDR2e«#i^i5aaa^?#o ^tc^, 

it (CS_n) Wl%A, (RAS_n) 15, mtit (CAS_n) Wl% 14, 

(BANK_n) Wi%3o 

=4 Bankl^ =8 

tfaiihl^ = 12 ^ijaiihl^ = 12 


36 32 31 30 29 18 17 15 14 3 2 0 





BANKiStg 

5i)iS 



H 10-1 DDR2 SDRAM If ^iJi-feljhU CPU M±E±Jhe^$tl^ 

if^, (Slave State)c 

2F Page 

Open Page ®B§/Close Page 

• (Dcc), MAmmm^rnnmmmA 

• ECC JAtenTl^X^l^igil£#±S^ 1 am 2 1 

nmmm 

• AW 133-333MHZ Xj^M^ 











10. 2 DDR2 SDRAM 

DDR2 SDRAM 6^tM$n® 10-2 (Command, f^l^lCMD) 

RAS_n, CAS_n WE_n, RAS_n=l, CAS_n = 0, 

WE_n=lo 



DDR2 SDRAM 10-3 ll'f^c ^CMD RAS_n, CAS_n 

^PWE_n, RAS_n=l, CAS_n = 0, WE_n=0o 


TO T1 T2 T3 T4 T5 T6 T7 Tn 



■ I I I 

• I . I . I . I 

S 10-3 DDR2 SDRAM n^m^iX 


A S 4^, Cas Eatency (CE) = 3, Write Eatency (WE) = Read Eatency (RE) -1 = 2, Burst 
Eength = 4o 
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10 DDR2 SDRAM 


10.4 DDR2 SDRAM 


SDRAM, gjib, 

X^DDR2 SDRAM a^fSSfio S JESD79-2B 4',^ 

DDR2^nTffio : 


( 1 ) 


[ii, aresetn 


0 , 


(2) aresetn lo 

( 3 ) 64 nmp/i^ 29 

CTRL_03, START i53^0 c 

(4) ^@SaW#^CTRL_03 START i^D 


ft jfeS 2F ft, DDR2 SDRAM S^SSBft^^^ftl&ftJ^^ftft/iKbAjA, 

ft:0x0000 0000 OFFF 
FEoomMt^29^64ijL^^m'^x^mmm0mo - 

ft. (^ft^ftftftfts^ 

\m%imu), aftias^ftftTSftDDR2 667 ftc^e^MssftbA 

UMXU‘\mUW-(k^: 


10-1 DDR2 SDRAM 




mm 

•&+^ BEI 

mS 


CONF_CTF_00[31:0] Offset: 0x00 


DDR2 667: 0x00000101 

AREFRESH 

24:24 

0x0 

OxO-OxI 

tllg auto_refresh_mode #SWi5;l:, 

AP 

16:16 

0x0 

OxO-OxI 


ADDR_CMP_EN 

8:8 

0x0 

OxO-OxI 


ACTIVE_AGING 

0:0 

0x0 

OxO-OxI 

aging iH:^, PA± 

CONF_CTF_00[63:32] Offset: 0x00 


DDR2 667: 0x01000100 

DDR2_SDRAM_MODE 

56:56 

0x0 

OxO-OxI 

DDRI fp DDRII flAS* 

CONCURRENTAP 

48:48 

0x0 

OxO-OxI 

'T bank UIt auto precharge 0^ , 

7l'75:5'['--TbankS;f±ii1iJ"$^= 

BANK_SPLIT_EN 

40:40 

0x0 

OxO-OxI 

bankffllTifF^(split) 

AUTO_REFRESH_MODE 

32:32 

0x0 

OxO-OxI 

i5B auto-refresh ^AT—4^ burst iS^T— 
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2F 


CONF_CTL_01[31:0] Offset: 0x10 DDR2 667: 0x00010000 

ECC_DISBALE_W_UC_ERR 

24:24 

0x0 

OxO-OxI 


DQS_N_EN 

16:16 

0x0 

OxO-OxI 

DQs 

DLL_BYPASS_MODE 

8:8 

0x0 

OxO-OxI 

DLL BYPASS flit 

DLLLOCKREG 

0:0 

0x0 

OxO-OxI 

Its DLL (Sit) 

CONF_CTL_01 [63:32] Offset: 0x10 DDR2 667: 0x00000000 

FWC 

56:56 

0x0 

OxO-OxI 

xor_check_bits 

FAST_WRITE 

48:48 

0x0 

OxO-OxI 


ENABLE_QUICK_SREFRESH 

40:40 

0x0 

OxO-OxI 


EIGHT_BANK_MODE 

32:32 

0x0 

OxO-OxI 

8 S bank 

CONF_CTL_02[31:0] Offset: 0x20 DDR2 667: 0x00000000 

NO_CMD_INIT 

24:24 

0x0 

OxO-OxI 

idll 

INTRPTWRITENA 

16:16 

0x0 

OxO-OxI 

autoprecharge bank 

'SI tr^lT ®T fr— 

INTRPTREADA 

8:8 

0x0 

OxO-OxI 

autoprecharge bank WS 

INTRPTAPBURST 

0:0 

0x0 

OxO-OxI 

^ ft W Xl S — bank W S ^ ^ fj gtj 

auto-precharge 

CONF_CTL_02[63:32] Offset: 0x20 DDR2 667: 0x01000101 

PRIORITY_EN 

56:56 

0x0 

OxO-OxI 


POWER_DOWN 

48:48 

0x0 

OxO-OxI 

pre-charge 

asKS#«a:ifis»A o 

PLACEMENT_EN 

40:40 

0x0 

OxO-OxI 


ODT_ADD_TURN_CLK_EN 

32:32 

0x0 

OxO-OxI 

^ Wt*3S H Xt B it S I'B] « 

A A turn-around Ptit 

CONF_CTL_03[31:0] Offset: 0x30 DDR2 667: 0x01000000 

RW_SAME_EN 

24:24 

0x0 

OxO-OxI 

bank iflf 
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10 DDR2 SDRAM fiflJUSe: 


REG_DIMM_EN 

16:16 

0x0 

OxO-OxI 

registered DIMM 

REDUC 

8:8 

0x0 

OxO-OxI 


PWRUP_SREFRESH_EXIT 

0:0 

0x0 

OxO-OxI 

self-refresh Ip'll: W ft 

CONF_CTL_03[63:32] Offset: 0x30 DDR2 667: 0x01010000 

SWAP_PORT_RW_SAME_EN 

56:56 

0x0 

OxO-OxI 

S swap_en {£1^04- iwPiifi'!] 

SWAP_EN 

48:48 

0x0 

OxO-OxI 


START 

40:40 

0x0 

OxO-OxI 


SREFRESH 

32:32 

0x0 

OxO-OxI 


CONF_CTL_04[31:0] Offset: 0x40 DDR2 667: 0x00010101 

WRITE_MODEREG 

24:24 

0x0 

OxO-OxI 

EMRS (A'll) 

WRITEINTERP 

16:16 

0x0 

OxO-OxI 


TREF_ENABLE 

8:8 

0x0 

OxO-OxI 


TRAS_LOCKOUT 

0:0 

0x0 

OxO-OxI 

tRAS 04f^ilJJfiA|ySL±j auto-prechareg £ 1 '^ 

CONF_CTL_04[63:32] Offset: 0x40 DDR2 667: 0x01000202 

RTT_0 

57:56 

0x0 

0x0-0x3 

w w >t * PI w piti 

CTRL_RAW 

49:48 

0x0 

0x0-0x3 

im Ecc 

2’bOO - AffiH ECC 

2’boi - RKtt, 

2’b10- SWffiil ECC 

2’b11 - ECCfttg^qtg 

AXIO_W_PRIORITY 

41:40 

0x0 

0x0-0x3 

S* AXIO Sffii P 3|i%AIt4cS 

AXIO_R_PRIORITY 

33:32 

0x0 

0x0-0x3 

i£* AXIO 

CONF_CTL_05[31:0] Offset: 0x50 DDR2 667: 0x04050202 

COLUMN_SIZE 

26:24 

0x0 

0x0-0x7 

iSS$P44iJ±I±itif4ngA;4iJ±fk±Jti4(14)Ai'i] S4M{t 

CASLAT 

18:16 

0x0 

0x0-0x7 

iS® CAS latency H 

ADDR_PINS 

10:8 

0x0 

0x0-0x7 

iS* $ P4±fe±it 41 PSfng A±feJitS:( 15) A 04 MM 

RTT_PAD_TERMINATION 

1:0 

0x0 

0x0-0x3 

i5Sl4ll4fiT|'J#l pad 0'4^#jmElPIPI'll 

CONF_CTL_05[63:32] Offset: 0x50 DDR2 667: 0x00000000 

Q_FULLNESS 

58:56 

0x0 

0x0-0x7 

41S 

PORT_DATA_ERROR_TYPE 

50:48 

0x0 

0x0-0x7 

(Kii) 
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fv. 0 - 16 

{7 1 - 

W. 2 - ECC 2 tilg 

OUT_OF_RANGE_TYPE 

42:40 

0x0 

0x0-0x7 

(Kii) 

MAX_CS_REG 

34:32 

0x4 

0x0-0x4 


CONF_CTL_06[31:0] Offset: 0x60 DDR2 667: 0x03050203 

TRIP 

26:24 

0x0 

0x0-0x7 

precharge jWtfflS 

TRRD 

18:16 

0x0 

0x0-0x7 

bank W active 

TEMRS 

10:8 

0x0 

0x0-0x7 

emrs 

TCKE 

2:0 

0x0 

0x0-0x7 

CKE ft 

CONF_CTL_06[63:32] Offset: 0x60 DDR2 667: 0x0a040306 

APREBIT 

59:56 

0x0 

OxO-Oxf 

|fi] rt#;S;L±i autoprecharge 

WRLAT 

50:48 

0x0 

0x0-0x7 


TWTR 

42:40 

0x0 

0x0-0x7 


TWRJNT 

34:32 

0x0 

0x0-0x7 


CONF_CTL_07[31:0] Offset: 0x70 DDR2 667: OxOOOfOaOb 

ECC_C_ID 

27:24 

0x0 

OxO-Oxf 

Ibit ECC tgWS ID E (Kit) 

CS_MAP 

19:16 

0x0 

OxO-Oxf 


CASLAT_LIN_GATE 

11:8 

0x0 

OxO-Oxf 

/g3Citi%'4^MlH]if®03W gate open fgEfT7F0703lK, 

CASLAT_LIN () 

CASLAT_LIN 

3:0 

0x0 

OxO-Oxf 

DDR2 

0.5-1.5 f&: CASLAT_LIN = CASLATX2 

/F^0.5{§: CASLAT_LIN = CASLATX2-1 

Tv7" 1.5 {g: CASLAT_LIN = CASLATX2-I-1 

CONF_CTL_07[63:32] Offset: 0x70 DDR2 667: 0x00000400 

MAX_ROW_REG 

59:56 

Oxf 

OxO-Oxf 

(Kit) 

MAX_COL_REG 

51:48 

Oxe 

OxO-Oxe 

(Kit) 

INITAREF 

43:40 

0x0 

OxO-Oxf 

W autorefresh 

ECC_U_ID 

35:32 

0x0 

OxO-Oxf 

ID K (Kit) 

CONF_CTL_08[31:0] Offset: 0x80 DDR2 667: 0x01020408 

ODT_RD_MAP_CS3 

27:24 

0x0 

OxO-Oxf 

CS3 7riti^^0t, cs 07 odt 

ffl-Trxi 
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10 DDR2 SDRAM fiflJflSe: 


ODT_RD_MAP_CS2 

19:16 

0x0 

OxO-Oxf 

CS 2 cs w ODT 

ODT_RD_MAP_CS1 

11:8 

0x0 

OxO-Oxf 

CS1 CS W ODT 

ODT_RD_MAP_CSO 

3:0 

0x0 

OxO-Oxf 

cso cs w odt 

CONF_CTL_08[63:32] Offset: 0x80 DDR2 667: 0x01020408 

ODT_WR_MAP_CS3 

59:56 

0x0 

OxO-Oxf 

CS3 cs W ODT 

ODT_WR_MAP_CS2 

51:48 

0x0 

OxO-Oxf 

CS 2 cs w odt 

ODT_WR_MAP_CS1 

43:40 

0x0 

OxO-Oxf 

CS 1 cs w ODT 

ODT_WR_MAP_CSO 

35:32 

0x0 

OxO-Oxf 

cso cs w odt 

CONF_CTL_09[31:0] Offset: 0x90 DDR2 667: 0x00000000 

PORT_DATA_ERROR_ID 

27:24 

0x0 

OxO-Oxf 

ID ^ (Kii) 

PORT_CMD_ERROR_TYPE 

19:16 

0x0 

OxO-Oxf 

(Kit) 

ft 0 - iiK 

It 2 - 2 5 

It 3 - narrow transform fHia 

PORT_CMD_ERROR_ID 

11:8 

0x0 

OxO-Oxf 

ID K (Kit) 

OUT_OF_RANGE_SOURCE_ID 

3:0 

0x0 

OxO-Oxf 

jrraP±S:^ffil?-i:tltJl0TtWW ID K (Kit) 

CONF_CTL_09[63:32] Offset: 0x90 DDR2 667: 0x0000060c 

OCD_ADJUST_PUP_CSO 

60:56 

0x0 

OxO-Oxlf 

iS*ltl¥1i^I>t34 0OCD±fiii|filIo 

ocd 

OCD_ADJUST_PDN_CSO 

52:48 

0x0 

OxO-Oxlf 

iS*lti¥1i^I>t34 0OCDTfiiilfi{I. 

fhl0^nlf.WtB®S3^#f(Wll|i>] It ittltaSHi OCD 

TRP 

43:40 

0x0 

OxO-Oxf 

pre-oharge fffffiSWHtIl'MIllilt 

TDAL 

35:32 

0x0 

OxO-Oxf 

S auto-precharge # S15 ® In . il # It S t. 7 

auto-precharge fP write recevery 

CONF_CTL_10[31:0] Offset: OxaO DDR2 667: 0x3f130200 
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AGE_COUNT 

29:24 

0x0 

0x0-0x31 

aging 

0-5 aging WniM. 

TRC 

20:16 

0x0 

0x0-0x11 

-bank0^ active 1 % i'i] 05 Pi'ft Ml 

mm 

TMRD 

12:8 

0x0 

0x0-0x11 

® 111 05 PifIMI 

TFAW 

4:0 

0x0 

0x0-0x11 

®3CF5l7ti^ItFAW#», 8 It bank Plffiffl 

CONF_CTL_10[63:32] Offset: OxaO DDR2 667: 0x1515153f 

DLL_DQS_DELAY_2 

62:56 

0x0 

0x0-0x71 

DQS2 05®jfiW3ffcL 5 p-1^P1 

1/128 

DLL_DQS_DELAY_1 

54:48 

0x0 

0x0-0x71 

DQS1 05M3fiW3f tf, 3^Pl 

1/128 

DLL_DQS_DELAY_0 

46:40 

0x0 

0x0-0x71 

DQSO 05®jfiW3ftL JP-1^P1 

1/128 

COMMAND_AGE_COUNT 

37:32 

0x0 

0x0-0x31 

aging 

05 aging 

CONF_CTL_11[31:0] Offset: OxbO DDR2 667: 0x15151515 

DLL_DQS_DELAY_6 

30:24 

0x0 

0x0-0x71 

DQS6 05®jfiW3ftL JP-A^PI 

11 Ml 110^1 1/128 

DLL_DQS_DELAY_5 

22:16 

0x0 

0x0-0x71 

DQS5 5p-3"P1 

11 Ml 100^1 1/128 

DLL_DQS_DELAY_4 

14:8 

0x0 

0x0-0x71 

DQS4 05®jfiW31tf, ^/AJflP—3^P1 

11 Ml 100^1 1/128 

DLL_DQS_DELAY_3 

6:0 

0x0 

0x0-0x71 

SA-iiSSW DQS3 05®jfiW31tL JP-A^P1 

11 Ml 110^1 1/128 

CONF_CTL_ll[63:32] Offset: OxbO DDR2 667: 0x5f7f1515 

WR_DQS_SHIFT 

62:56 

0x0 

0x0-0x71 

cik_wr 05MigM'l>tf , =®/A±iiP—A"Pl 

11 Ml *05 1/128 

DQS_OUT_SHIFT 

54:48 

0x0 

0x0-0x71 

DQS 05SifiWI>tt, If/AJf iP-5"W11 

Ml *05 1/128 

DLL_DQS_DELAY_8 

46:40 

0x0 

0x0-0x71 

DQS8 5p-3"P1 

11MI*0^J 1/128 

DLL_DQS_DELAY_7 

38:32 

0x0 

0x0-0x71 

DQS7 05MjfiW31tL 4?/Aif JP-A^PI 

11MI*0<J 1/128 

CONF_CTL_12[31:0] Offset: OxcO DDR2 667: 0x15000000 

TRAS_MIN 

31:24 

0x0 

0x0-0x11 

S A. f 5 i7tHlfr±fe±itfrJAi%'^05§3^ P511MI *i[ 
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10 DDR2 SDRAM fiflJUSe: 


OUT_OF_RANGE_LENGTH 

23:16 

0x0 

OxO-Oxff 

(Kii) 

ECC_U_SYND 

15:8 

0x0 

OxO-Oxff 


ECC_C_SYND 

7:0 

0x0 

OxO-Oxff 


CONF_CTL_12[63:32] Offset: OxcO DDR2 667: 0x002a3c05 

DLL_DQS_DELAY_BYPASS_0 

56:48 

0x0 

OxO-OxIff 

DLL bypass HitT dqsO 

TRFC 

47:40 

0x0 

OxO-Oxff 


TRCDJNT 

39:32 

0x0 

OxO-Oxff 

RAS iij CAS 

CONF_CTL_13[31:0] Offset: OxdO DDR2 667: 0x002a002a 

DLL_DQS_DELAY_BYPASS_2 

24:16 

0x0 

OxO-OxI 

'^X DLL bypass HitT dqs2 

DLL_DQS_DELAY_BYPASS_1 

8:0 

0x0 

OxO-OxI 

DLL bypass HitT dqsl 

CONF_CTL_13[63:32] Offset: OxdO DDR2 667: 0x002a002a 

DLL_DQS_DELAY_BYPASS_4 

56:48 

0x0 

OxO-OxIff 

'^X DLL bypass HitT dqs4 

DLL_DQS_DELAY_BYPASS_3 

40:32 

0x0 

OxO-OxIff 

'^X DLL bypass HitT dqs3 

CONF_CTL_14[31:0] Offset: OxeO DDR2 667: 0x002a002a 

DLL_DQS_DELAY_BYPASS_6 

24:16 

0x0 

OxO-OxIff 

'^X DLL bypass HitT dqs6 

DLL_DQS_DELAY_BYPASS_5 

8:0 

0x0 

OxO-OxIff 

'^X DLL bypass HitT dqs5 

CONF_CTL_14[63:32] Offset: OxeO DDR2 667: 0x002a002a 

DLL_DQS_DELAY_BYPASS_8 

56:48 

0x0 

OxO-OxIff 

'^X DLL bypass HitT dqs8 

DLL_DQS_DELAY_BYPASS_7 

40:32 

0x0 

OxO-OxIff 

’^X DLL bypass HitT dqs7 Mig^^ 

CONF_CTL_15[31:0] Offset: OxfO DDR2 667: 0x00000004 

DLL_LOCK 

24:16 

0x0 

OxO-OxIff 

DLLDfgPd, 

(Kit) 

DLLJNCREMENT 

8:0 

0x0 

OxO-OxIff 

DLLffllfijJlIgltt, 

CONF_CTL_15[63:32] Offset: OxfO DDR2 667: 0x00b4000a 

DQS_OUT_SHIFT_BYPASS 

56:48 

0x0 

OxO-OxIff 

RlX dqs out bypass IStCT wr_dqs Mig^TuS 

DLL_START_POINT 

40:32 

0x0 

X 

o 

o 

X 

o 

|g3CDLLffllfl!il£W, 

CONF_CTL_16[31:0] Offset: 0x100 DDR2 667: 0x00000087 

INT_ACK 

25:16 

0x0 

CO 

X 

o 

o 

X 

o 


WR_DQS_SHIFT_BYPASS 

8:0 

0x0 

OxO-OxIff 

RlX wr dqs bypass UtiT wr_clk SigJ^TsSjf 

CONF_CTL_16[63:32] Offset: 0x100 DDR2 667: 0x00000000 

INT_STATUS 

58:48 

0x0 

0x0-0x7ff 

(Kit) 

ft: 0- 

ft: 1- 
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17.: 2- -17:ECC 

17: 3- 

17: 4- -17: ECC W171gS4£ 

17: 5- ^17: ECC W171g:g4£ 

17: 6 - 

17: 7- 

17: 8- 

17: O-DLL*!®^ 

17: 10- t7±lilSr-#4^lfTSlf 

INT_MASK 

42:32 

0x0 

0x0-0x7ff 


CONF_CTL_17[31:0] Offset: 0x110 DDR2 667: 0x0000181b 

EMRS1_DATA 

30:16 

0x0 

0x0-0x7ff 

X |711? e fij #1 lu IF |7I # f* 07 2| A iij rt 1? li ai 

EMRS1 

TREE 

13:0 

0x0 

0x0-0x3ff 

/F 3C iF 17:-@ll if '07^ 07 0777 171 ft 

CONF_CTL_17[63:32] Offset: 0x110 DDR2 667: 0x00000000 

EMRS2_DATA_1 

62:48 

0x0000 

0x0-0x7fff 

lF3Cl7ll?H7I7O$l}lF07: ftift 1 >(7S07 EMRS2 17® 

EMRS2_DATA_0 

46:32 

0x0000 

0x0-0x7fff 

lF3Cl7ll?H^I7O$l}lF07, >714 0 >(7®07 EMRS2 17® 

CONF_CTL_18[31:0] Offset: 0x120 DDR2 667: 0x00000000 

EMRS2_DATA_3 

30:16 

0x0000 

0x0-0x7fff 

, >734 3 >(7®07 EMRS2 17® 

EMRS2_DATA_2 

14:0 

0x0000 

0x0-0x7fff 

>43Cl7ll¥H^I7O$>}lF07: >714 2 >(7®07 EMRS2 17® 

CONF_CTL_18[63:32] Offset: 0x120 DDR2 667: 0x001 cOOOO 

AXIO_EN_LT_WIDTH_INSTR 

63:48 

0x0000 

OxO-Oxffff 

jeX AXIO 64 1717®07l7li¥l§i’i0] 

EMRS3_DATA 

46:32 

0x0000 

0x0-0x7fff 

EMRS3 M&mm 

CONF_CTL_19[31:0] Offset: 0x130 DDR2 667: 0x00c8006b 

TOLL 

31:16 

0x0000 

OxO-Oxffff 

DLL 

TCPD 

15:0 

0x0000 

OxO-Oxffff 

®3Cl7ll¥liii0777W77SiJ precharge AI'b]07077717117 

17 

CONF_CTL_19[63:32] Offset: 0x130 DDR2 667: 0x48e10002 

TRAS_MAX 

63:48 

0x0000 

OxO-Oxffff 

>43CF7l¥H7IlT7r77i%'^07§A0777MI*0i7 

TPDEX 

47:32 

0x0000 

OxO-Oxffff 

/43C Ffl Efeii® 77^^07 07771717717 

CONF_CTL_20[31:0] Offset: 0x140 DDR2 667: 0x00c8002f 

TXSR 

31:16 

0x0000 

OxO-Oxffff 

7! 3C f 7 S H'J if >1 flj SIS 07 07771011017 

TXSNR 

15:0 

0x0000 

OxO-Oxffff 

>43Cl7ll¥H7I tXSNR #S7 

CONF_CTL_20[63:32] Offset: 0x140 DDR2 667: 0x00000000 
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10 DDR2 SDRAM fiflJflSe: 


XOR_CHECK_BITS 

63:48 

0x0000 

OxO-Oxffff 

TlTc'ltt'fFW check bit 

VERSION 

47:32 

0x2041 

0x2041 

(Kii) 

CONF_CTL_21[31:0] 

Offset: 0x150 


DDR2 667: 0x00030d40 

ECC_C_ADDR[7:0] 

31:24 

0x0000 

OxO-OxIfffff 

Iff 

ibit ECC (Ait) 

UNIT 

23:0 

0x0000 

OxO-Oxfffff 

7^31 It W 

CONF_CTL_21 [63:32] 

Offset: 0x150 


DDR2 667: 0x00000000 

ECC_C_ADDR[36:8] 

60:32 

0x0 

OxO-OxIfffff 

Iff 

Ibit ECC igitWWHiiJiMtm (Ait) 

CONF_CTL_22[31:0] 

Offset: 0x160 


DDR2 667: 0x00000000 

ECC_U_ADDR[31:0] 

31:0 

0x0 

OxO-OxIfffff 

Iff 

2bit ECC fgitlttWHIiJlMtm (Ait) 

CONF_CTL_22[63:32] 

Offset: 0x160 


DDR2 667: 0x00000000 

ECC_U_ADDR[36:32] 

36:32 

0x0 

OxO-OxIfffff 

Iff 

2bit ECC (Ait) 

CONF_CTL_23[31:0] 

Offset: 0x170 


DDR2 667: 0x00000000 

OUT_OF_RANGE_ADDR[31:0] 

31:0 

0x0 

OxO-OxIfffff 

Iff 

lA Ut W ifkiitit A- (A it) 

CONF_CTL_23[63:32] 

Offset: 0x170 


DDR2 667: 0x00000000 

OUT_OF_RANGE_ADDR[36:32] 

36:32 

0x0 

OxO-OxIfffff 

Iff 

lA Pt W ilkiititB (A it) 

CONF_CTL_24[31:0] 

Offset: 0x180 


DDR2 667: 0x00000000 

PORT_CMD_ERROR_ADDR[31:0] 

31:0 

0x0 

OxO-OxIfffff 

Iff 

jffj PPtWiftiJlit.t (Ait) 

CONF_CTL_24[63:32] 

Offset: 0x180 


DDR2 667: 0x00000000 

PORT_CMD_ERROR_ADDR[36:32] 

36:32 

0x0 

OxO-OxIfffff 

Iff 

ASjffj PPtWiftiJlit.t (Ait) 

CONF_CTL_25[31:0] 

Offset: 0x190 


DDR2 667: 0x00000000 

ECC_C_DATA[31:0] 

31:0 

0x0 

OxO-OxIfffff 

Iff 

Ibit ECC (Ait) 

CONF_CTL_25[63:32] 

Offset: 0x190 


DDR2 667: 0x00000000 

ECC_C_DATA[63:32] 

63:32 

0x0 

OxO-OxIfffff 

Iff 

AS:g^ Ibit ECC (Ait) 

CONF_CTL_26[31:0] 

Offset: OxlaO 


DDR2 667: 0x00000000 
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ECC_U_DATA[31:0] 

31:0 

0x0 

OxO-OxIfffff 

Iff 

2bit Ecc (Kit) 

C0NF_CTL_26[63:32] 

Offset: OxlaO 


DDR2 667: 0x00000000 

ECC_U_DATA[63:32] 

63:32 

0x0 

OxO-OxIfffff 

Iff 

2bit ECC iHitwwifffiitm (Kit) 

CONF_CTL_27[31:0] 

Offset: OxlbO 


DDR2 667: 0x00000000 

CKE_DELAY 

2:0 

0x0 

0x0-0x7 

CKE WaSig 

CONF_CTL_28[31:0] 

Offset: OxlcO 


DDR2 667: 0x00000001 

UB_DIMM 

0:0 

0x0 

OxO-OxI 

unbuffered 


(1) CONF_CTL_00 AP 

jtt;#|ji!;ffiTJ$fj5iJ;^^jnffi Autoprecharge ^Ji.jnffi Autoprecharge, 

(2) CONF_CTL_00 CONCURRENTAP 

Concurrent Autoprecharge, 

^ 6^ o 

(3) CONF_CTL_03 SREFRESH 

Self Refresh MJ^ASelf Refresh A AM 

Oo 

(4) CONF_CTL_07 CASLAT_LIN_GATE 

CASLAT_LIN. DQS 1 o 

(5) CONF_CTL_15 DLLJNCREMENT 

jl:b#itXhSMA Oo 

(6) CONF_CTL_15 DLL_START_POINT 

0 A 1o X.lAXXI]ii7E0t#iiJXfi DLL_LOCK_VALUE m 1.5 

fp = 

(7) CONF_CTL_28 UB_DIMM 

Unbuffered rt##r0t, 1, 
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11.1 

Local 10 ^§ft5y:||> GPIO> 

aXXJFXis, iiktihSfHJWll-l 



11-1 lO iftilh^l'Hj^ifi 


mmit 





0x00000000 

256M 

- 

- 


0x10000000 

64M 

PCI MEM LoO 

CDWHB' 

2 

OxlOfOOOOO 

IM 

Video Acc 

CDWHB 

4 

0x14000000 

64M 

PCI MEM Lol 

CDWHB 

2 

0x18000000 

64M 

PCI MEM Lo2 

CDWHB 

2 

(OxlcOOOOOO) 

32M 

LIO ROM 

CDWHB 


OxleOOOOOO 

28M 

LIO 10 

CDWHB 


OxlfcOOOOO 

IM 

BOOT ROM 

CDWHB 


OxlfdOOOOO 

IM 

PCI 10 

WHB 


OxlfeOOOOO 

256B 

Registers 

WHB 


(OxlfeOOlOO) 

256B 

PCI Header 

WHB 


OxlfeSOOOO 

2K 

PCI CONE 

WHB 


OxlffOOOOO 

IM 

LIO 10 

CDWHB 

3 










































































2F 


0x20000000 


1023. 5G 


PCI 


Hi 


CDWHB 


1. C(Cache iJi), D(^X^), W(^), H(^^), B(^1?)o 

2. Mem_Win_Base, Mem_Win_Mask rfsijo 

3. LlOCfg 

11.1.1 pcix 

jfcS 2F m PCIX PCIX 

PCIX tlfl^^JMfXPCI-X I.Ob^P PCI2.3 MSB^^uX OxIfeOOOOO 

ma^ 256 ^^, tmn-lBlT^o 



^ 11-2 

XT 2 

PCIX efiy^MBSA 

1 


ifeJli: 

Device ID 

Vendor ID 

00 

Status 

Command 

04 

Class Code 

Revision ID 

08 

BIST 

Header Type 

Latency Timer 

CacheLine Size 

OC 

(Base Address Register O) 

10 

Base Address Register 1 

14 

Base Address Register 2 

18 

Base Address Register 3 

1C 

Base Address Register 4 

20 

Base Address Register 5 

24 


28 

Subsystem ID 

Subsystem Vendor ID 

2C 


30 


Capabilities Pointer 

34 


38 

Maximum Latency 

Minimum Grant 

Interrupt Pin 

Interrupt Line 

3C 

PCIX Command Register 

EO 

PCIX Status Register 

E4 


pciMap_cfg 

16 itLi^iti^±^iM.o OxlfeSOOOO 2K 

^ BP RTi:$ fn] fl^issa^ c 45 ^ 43 - ^ PCIMap_Cfg[ 15:0] /AIKI'J o 
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ll-2o 



Conf Type 
Register Number 
Function Number 
Device Number 
IDSELs 


0 11-2 


11.1.2 LocallO 

LocallO ROMo 

CR08 Liocfg)o 

wait ##;J 0 liord ^ liowr fit!11-3, IS 11-4= ^ 

16 0t, CPU 


pciclk I I j 111 1_ III 

lioden 

liodir \ 

lioaddr- addr(7:01 addr(7:0]+l 

lioad addr[23:8] :>- data > - daU 

I load lock 
I iocs 
liord 

® 11-3 LocallO B0ti^ 
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2F 


pciclk 
lioden 
llodir 
lioaddr 
lioad 
lioadlock 
I iocs 
liowr 


addr[7;0] 


addr[23;8] 


data 0 



addrl7:0]+l 


data 1 



S 11-4 Local 10 

CPO^#^ 

^xr 6 CPU m 64 INT3-0, 'SjH 

1 2 itL^mmmm cpu m, m 

Intsteer 0 0 > 1 1 o 

MtiSSfijAl^ ll-3c Intpol (Enable) fl(jM£g 

Intensely Intenclr Inteno Intenset Intenset 

1 Intenclr Intenclr 1 

Inten AlAo A ($p 

PCI_SERR) * Intedge ^ 1 A 0 ^ 

Intenclr fitlffibStiAlRl^^l0c74’iS:^o 


11-3 



Intpol 

eftiJt 

Intedge 

(Vi 

Intsteer 

Inten 

HM.) 

Intenset 

Intenclr 


3:0 

RW/0 

RW/0 

RW/0 

RO/0 

WO/0 

WO/0 

GPIO 

7:4 

RO/0 

RO/0 

RW/0 

RO/0 

WO/0 

WO/0 

PCIJNTn 

8 

RO/ 1 

RO / 1 

RW/0 

RO/0 

WO/0 

WO/0 

PCI_PERR 

9 

RO/ 1 

RO / 1 

RW/0 

RO/0 

WO/0 

WO/0 

PCI_SERR 

10 

RO / 1 

RO/0 

RW/0 

RO/0 

WO/0 

WO/0 

Denali 

14 : 11 

RW/0 

RW/0 

im 

im 

im 

im 

INTn) 

31 : 15 







im 


no 









































































11 


is lo 


11.1.4 PCI/PCIX 


A A PXArb_Config S PXArb_Status AA^o PCI/PCIX AA 11 -4o 

^ 11-4 PCI/PCIX 



0 

A^if A 

7:1 

A^if A 6~0 


11.1.5 

@itb, jfcS 2F CPU W^i. PCix 

Oxi3fooooo~Oxi3ffffff 

SBMo mmmmjJim n-So 



S 11-5 

3|lt46tJjnl^o GenCfg 0 tiStl ov_en ABA 0 

Anjfflo AiEBMMAijpiSijjf^Bt, 

YUV422^IAT, 64 AAAA-^ABAo 0-A32BiJAIir32 A6^ Y6^ 

tm-, B-A32BAA64 0=A32BAA 64 A6^ Vl^^g; 00A32 

AAA A 32 A 6^ Y StJl^igo 

YUV444 ^lAT, 64 AAAA-^yBAo 0-A 32 AAAfr 32 A6^ 

Yfi^l^lg; B-A32 AAA 32 Afi^ul^^g; A=A32 AAA32 Afi^vl^^go MAS 
t$S#AAAA 32 A A 6^ YUV A 96 AAo 

Af#ilJWMA&iJj]P3$^S:> Uncached Accelerated Stl TLB BAMo S 

AtSAABtlSfiBItf- BAMfG ov_ctrl.reset BS> AfiAhicAtHAo 
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2F 


11.2 

11.2.1 lo 

PCI OxlfeOOlOO o ^ 11-5 ^iJliiT 


11-5 10 


M it 


ijt m 

00 

PonCfg 


04 

GenCfg 

mmm 

08 

LlOCfg 

Local10 MSfi 

OC 

im 


10 

PClMao) 

PCI 

14 

:pC 1X Bridtte Cfa) 

pci/x 

18 

PClMap_Cfg 

PCI 

1C 

GPlOData 

GPio 

20 

GPI0_EN 

GPIO^^ 

24 

Intedge 


28 

im 


2C 

Intpol 


30 

Intenset 


34 

Intenclr 


38 

Inten 


3C 

Intisr 

■PHrificlnis 

40 

[Mem Win Base L) 

32 

44 

[Mem Win Base H) 

32 

48 

MemWinMaskL 

32^4 

4C 

MemWinMaskH 


50 

[PCI HitO Sel L) 

PCI ogftyift 32^4 

54 

PCl_Hit0_Sel_H 

PCI ®P 0efty^32^t 

58 

PCl_Hitl_Sel_L 

PCI ®P 1 eftJjK 32 

5C 

PCl_Hitl_Sel_H 

PCI WP 1 J§fty^32^t 

60 

PCl_Hit2_Sel_L 

PCI ®P 2 32 

64 

PCl_Hit2_Sel_H 

PCI ®P 2y$fty^32^4 

68 

PXArbConfig 

PCIX 
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PXArb Status 


PCIX 


ChipConfigO 

PadlvSCtrl 

PadSvSCtrl 

_ 

CompCode 

ChipSamplel 

_ 

_ 

0V_Ctrl 

0V_0ri_Size 

OVZoomSize 

OVFbBase 

OV_Fb_Stride 

0VHor_Zooml 

0VHor_Zoom2 

0VVer_Zoom 

0V_X_Pos 

0V_X_Width 

0V_FbBase 

OV Fb Mask 




iEi7]^jjP3SJ^Tj5l| 


Frame Buffer 

^IS ^ Frame Buffer IS 

1 
2 

Frame Buffer 
Frame Buffer ^15^5^ 


11-6 








CROO: P 

'onCfg 



15:0 

pcixbusdev 


lio_ad[7:0] 

15:8 

im 


lio_ad[15:8] 

23:16 

ponpciconfigi 


pciconfigi 


PCIX Agent CPU 








2F 


31:24 

im 




CR04: GenCfg 

0 

oven 


0 


31:1 

im 


0 


CR08: LlOCfg 

1:0 

im 


0 


6:2 

rom_wait 


5’blllll 

Rom 

7 

roni_width 


pciconfig[0] 

0: SitL 

1: 16 

12:8 

iowait 


5’blllll 

cmmm 

13 

io_width 


I’bO 

10 

0: SitL 

1: 16^4 

14 

iopfen 


I’bO 

10 

0: Cache 

1: jtW Cache 

31:15 



0 


CRIO: PClMap 

5:0 

transloO 


0 

PCl_Mem_Lo0 ® P 6 iiL 

11:6 

translol 


0 

PCl_Mem_Lol ® P 6 

17:12 

translo2 


0 

PCl_Mem_Lo2 ® P 6 

31:18 



0 


CRH: PClX_Bridge_Cfg 

5:0 

pcix_rgate 


6’hl8 

pcix ^ DDR2 

6 

pcix_roen 


0 


31:18 



0 


CRH: PClMap_Cfg 

15:0 

dev_addr 


0 

PCI AD mM 16 iiL 

16 

conf_type 


0 


31:17 

im 


0 


CRIC: GPlOData 

3:0 

gpioout 


0 

GPio 

15:4 



0 
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11 


19:16 

gpio_in 


0 

GPIO ft ASig 

31:20 



0 


CR20: GPIO_EN 

3:0 

gpioen 


F 

i^AfluA, iftftltj 

31:4 


Kill 

0 


CR3C: Intisr 

14:0 


^1$ 

0 


31:15 



0 


CR24, 2C/30, 34/38: Intedge, Intpol, Intense!, Intenclr, Inten 

11-3 

CR50, 54/58, 5C/60, 64: PCI Hit* Sel * 


0 

im 

Kill 

0 


2:1 

pci_imgsize 

i^K 

2’bll 

00: 32itL; 10: 64 A'A 

3 

prefen 

iiK 

0 


11:4 

im 

Kill 

0 


62:12 

bar mask 

iiK 

0 

(Mitii, mtLO) 

63 

burstcap 

iiK 

1 


CR68:PXArbConfig 

0 

deviceen 


1 


1 

disable_broken 


0 


2 

defaultmasen 

i^K 

1 

0: 

1: 'f'r'Als^lJiAAAK^ 

5:3 

defaultmaster 

i^K 

0 


7:6 

park_delay 

i^K 

2’bll 

/A'SW K#if 

00: 0 

01: 8 

10: 32 

11: 128 MM 

15:8 

level 

i^K 

8’hOl 


23:16 

rude_dev 

i^K 

0 

A1 fi^iAAilSfi^PCi 

K nJ KilKfA^Aif AA 
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31:13 



0 


CR6C: PXArbStatus 

7:0 

brokenmaster 


0 

#) 

10:8 

Last_master 


0 


31:11 



0 


CR80: ChipconfigO 

2:0 

Freqscale 


3’blll 

mmmm\ 

3 

disablescache 


0 

^ Cache 

4 

impfirst 


1 


7:5 



0 


8 

disable_ddr_conf 


0 

DDR2 

9 

ddr_buf f ercpu 


1 


10 

ddr_buf f erpci 


1 


31:11 



0 


CR84: Padlv8Ctrl 

0 

compen 


0 


1 

comptq 


0 


2 

freeze 


0 


3 

accurate 


0 


10:4 

Nasrc 


7’bllllOOO 


11 

Proga 


1 


12 

Progb 


0 


13 

Mod 


0 


14 

Strb 


0 


15 

En 


0 


16 

zoutproga 


0 


CR88: Pad3v3_Ctrl 

0 

compen 


0 


1 

comptq 


0 


2 

freeze 


0 


3 

accurate 


0 


10:4 

Nasrc 


7’bllllOOO 


CR90: CompCode 
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11 ftisioefu 


6:0 

ddr2asrc 

DiS 

7 



14:8 

pciasrc 


15 



22:16 

sysasrc 


32:23 



CR94: C 

-hipsamplel 


9:0 

sysclksel 


31:10 




sys_clksel 


11.2.2 


CRAO: 


OV_Ctrl (M^i]P3ie$J) 

reset 

Y2R_EN 

ZoomEn 

inFMT 


_ im _ 

fp] (ta 1 €#') 

Yuv iij RGB 

01: YUV422 
10: YUV444 


outFMT 


mmmii 

00: 

RGB 16 

01: 

RGB24 

10: 

RGB32 










10:7 

resolution 


0 

0000: 320x200 

0001: 320x350 

0010: 360x400 

0011: 640x200 

0100: 640x350 

0101: 640x480 

0110: 720x350 

0111: 720x400 

1000: 800x600 

1001:1024x768 

1010:1280x1024 

1011:1600x1200 

CRA4: OV_Ori_Size 

10:0 

X 


0 


21:11 

Y 


0 


CRA8: OV_Zoom_Size 

10:0 

X 


0 


21:11 

Y 


0 


CRAC: OV_Fb_Base ( Frame Buffer 

31:0 

addr 


0 

Frame Buffer 

fttih, m^±^umj±mMbmuRm 

dest_x, dest_y 

Frame Buffer 

CRBO: OV Fb Stride ( Frame Buffer IS) 

31:0 

stride 


0 

Frame Buffer 

CRB4: OV_Hor_Zooml 

10:0 

ovsegsize 


0 

(324- 

27:11 

ov_stepx 


0 

% 5. 12||j^S^-1-/jNmo 

CRB8: 0V_Hor_Zoom2 2) 
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11 ftisioeM 



CRBC: 0V_Ver_Zoom 



31:0 ov_fb_base 0 Frame Buffer 

CRCC: 0V_Fb_Mask (Frame Buffer 


Frame Buffer 

31:0 ovfbmask 0 

PCI 
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% o 

12.1 fflp^^^fi^jl^jE^p^S^T^^B^Pi 

^ 12-1 TS ALUl/2, MEM, FALUl/2 

2,S^7]n ALU 'ffi jn^ttl^jno I3jlb> H^^P i = i -I- 1 


12-1 fflU?^4fi^E0t^Pli5Ffs]Pi 




EIS 

tfSfl'HlPS 


ADD/SUB/Logical/Shift/LUI/CMP 

ALUl/2 

2 

1 

Trap/Branch 

ALUl 

2 

1 

MF/MT HFLO 

ALUl/2 

2 

1 

(D)MULT(U) 

ALU2 

5 

2* 

(D)MULT(U)G 

ALU2 

5 

1 

(D)DIV(U) 

ALU2 

5-38^ 

10-76^ 

(D)DIV(U)G 

ALU2 

5-38 

4-37 

(D)MOD(U)G 

ALU2 

5-38 

4-37 

Load 

MEM 

5 

1 

Store 

MEM 

- 

1 


(D)MTC1/(D)MFC1 

MEM 

5 

1 

AB S/NEG/C.cond/BCLT/BC 1 F/Move/CVT* 

EALUl 

3 

1 


\ixyj3mmim: 

(lz(a) < lz(b))?( lz(b)-lz(a) )/2 + 4 - ez(c) / 2 : 1 
4^'Fa^=c,lz : IflUO 0<]1"®[: ez : js* 0 





























12 amitit 


Round/Trunc/Ceil/Floor/CVT* 

FALUl 

5 

1 

ADD/SUB/MUL/MADD/MSUB/NMADD/NMSUB 

FALUl/2 

7 

1 

DIV.S 

FALU2 

5-11 

4-10 

DIV.D 

FALU2 

5-18 

4-17 

SQRT.S 

FALU2 

5-17 

4-16 

SQRT.D 

FALU2 

5-32 

4-31 

LWCl/LDCl 

MEM 

5 

1 

SWCl/SDCl 

MEM 

- 

1 


• as 6^ Load/Store fs] LL/SC =LL/SC , 


Reorder PA^iJPAm, M5.jtk0t CPO , A-^mmMo 

cTci/cFcic 

6A, t: A] 6AIAt^Jp-TnAPMSA^I^rA] = 

12.2 m^ryt 

AfeS 2F lATA.ItJ^4rA5: 

(D)MULTG, (D)MULTUG, (D)DIVG 
(D)DIVUG, (D)MODG , (D)MODUG 
MIPS 

ti(HFLO), 'Ein* RISC 

^hflAJa^te'S/AHRLO SAi^TKIlflAlAM, 

MIPS A:3aAixAa^j^4flA€ffl3iW^pift5X ^ba 

AhAiATEAfMj^fiAafMA, ^m^^immn 

12.3 

AS 2F xAAM±AAsS6Aj^Ait6AAffinTt^^xA 
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12.3.1 

Cache 

m Cache 

m Cache itb^h, iii^fin^^j 0 

mm^f^y^, M^iii^#^fl|S(T-A-cache 
itz^TP 

-^MMo 

12.3.2 

lEjfcS 2F lO 

Tairfi^ifcs 2F Ms, mt^-^]EmmMmwm^^j^ym^m^^^immxmi 

ft, (btb) 

ttiT-MiEli6^fMMit« PC flo 

tiMtlhJ lUfflil tUT #1^4-71 ^a : 

• itz^2^m^m^^wmiimm^mmmmmnx-n, 

(Prome), mimy^mmmmmmmmMmm^ 
sMSif^#, hkmnmmmmm^^o 

20 20 mmwimmjf, a 

20 MM2F$mT^MM#sAj^4, 


MX^ likely o 

• G-Share 

-M 9 GHR, ^P-MW 2K PHTo 

mm^^o 

• BTB 

• RAS (M0iftJtlttA)o 

4 JM, TO a0 6^ g Mffiiih o 
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12 immt 


SjfcS 2F Likely Likely 

^#W5e^. mMmm'immmmmmmmmi^MibmM^, 'Sinamw 9o%i:x±m 

|!cf]^JJ51^l?W-mno-branch-likely GCC (3.3®) o 

^mj\ 1 m(iiii!lill:3^ PC+16 2 i|S(tiiii!lJ:il:3^ PC+32 3 0t, 

jfcS 2F BTB JALR JR31 JR J04)c 

4RAsJR31 i^^mnumto 

JR31 

12 . 3.3 

Cache sfc 

^Kmmu^Mkmmixmmm cache ^fo 

12 . 3.4 

Mmmim ctu cco 2 f 

12.4 

Load/Store Cache 

mc mm^mm cm^ 

miimjmnm, slmaw#pw cache 

hj lAM® * ^ o 

Cache 512KB, mRpjmmMmXo 

[iP^5ffiXl^iAfn]-iAo jfciS2FrtaDDR2 
®jfciS2EX^, jfciS2F 

jfcS 2F g l!rStjSA^®®'S;WS^Iii^lAfjilA(j04"> Load-to-Zero-Register 

o33'^#:^fi7ic®Ajo, S]iba#s^j^4 

ffiXl^ii^-^m^aACacheo AjTP$f£Alf!, 
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^ fn] , BP €iAtii:#^Aiii^MtFlfFliA.^<B& o 

(BP^Cache 

Cache Cache '{fMI^WiWM.1^, 

jfe Cache mkMMmkB . (iMU GCC ^ Packed MtA) (IB 

Load/Store d^yi^g5jcS^#fi|iAfn]^#^|g#Xt^iA#j0 4Xt^iAfn]^ 

12.5 

• JAt=032ABlKPf5i(T f0^BBS2F 

mxr 3lX'6A\tLmn-^M^^o €fflN32orN64ABlWlid^aSM^S^tAt^o 

• BBS 2F m 
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13 2F ^-(f at MIPS s. MIPS64 ISA 



13-1 ^tS2F-!5tta MIPS XMIPS64 ISA 



Godson2F 

MIPS III 

MIPS64 

cpo 

$22 

Sift A TLBWI TLBWR U 
AS2F6^ITLBA 

a CPO 22 A ^#^6^ ITLB 
^^AFlushlTLB. 

MIPS III AA#t4, 
TLBWI ^P 

TLBWR gPAo 

MIPS 64 ^ MIPS III 

CP 0 

$24, $25 

AS 2F A CPO 24 

A^P 25 A> 

tl, #tf#B5.19Ao 

MIPS R4000 A, CPO 
24 AA 25 
W U 0 MIPS 

riooooA, cpo W 

i^ti24 wm^o 

A MIPS64 A, CPO 
WWZ 24 AMAA 
A DEPC A 

AEJTAG 0 

CP 0 

$27 

AS 2F AAf# CacheErr, A 
ERL MB 1 0t A ErrEPC 
iiiAAf# 
ERL a 1 0t A A A fp] 5 1 2M 
% Unmapped>UncachedoCPO 
27 = 

MIPS R4000 A 

R10000 M A W 

Cache Error \PWo 
CPO 27 w% 

CacheErr 

ERL A A 1 W hk 
ErrEPC A^M0iik 

Ilh, aASAlAig; 

512M A Unmapped^ 

Uncachedo 

MIPS 64 ^ MIPS III 

TLB AP 

AS TLB AAf#A^ AAfi^ 
ASAo ^AiAfi0t, PAW 

m TLB 

BAffi^AAo 

MIPS R4000 A 
RIOOOO AA TLB ^ 

MIPS 64 ^ MIPS III 

mtimm 

AS 2L #i5T |n] 0 

Load Wimwmmmpm, 

MIPS III A, 

Load Ijlig 

#li#A5lj(,AAgp 

A. 

MIPS 64 N MIPS III 






mm, mm^, 

mW: FCSR Invalid 

Operation Enable 

a, 

m , M 0 ft M a 

( 0x80000000 ^ 

0x80000000 00000000). 

MIPS III 6^^? A is 

WiYfmm, {!i.iE0fl 
)iPl ^ A A M A 

( 0x7fffffff ^ 

0x7fffffffffffffff)o 

MIPS64 0 MIPS III 

y? * & fjij 

jfcS 2F ^ FCSR 
[CC2:CC7] a 7 n 

([31:26]), KWCC0> CCl 

Oo 

MIPS III AAS 2F 

ffi0 

MIPS64 AS 7 iPm 

i^‘Po 

TLB 

jfciS 2F mmw KX,UX,SX 
pL , XTLB M A P ^ TLB 

MIPS III A 

KX,UX,SX iPmP. 

A 64 ipmmm 32 
ipmt, a TLB \n 
XTLB ipmm 
SiJAMAi^iJAAP 

MIPS64 0 MIPS III 
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MULTG —^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

MULTG 

011100 




00000 

010000 

6 

5 

5 

5 

5 

6 


MULTG rd, rs, rt 
32 

rd ^ rs * It 



prod <- GPR[rs]3i..o * GPR[rt]3i..o 
rd <-sign_extend(prod3i..o) 





MULTUG —^#^^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

MULTUG 

011100 




00000 

010010 

6 

5 

5 

5 

5 

6 


MULTUG rd, rs, rt 

rd ^ rs * rt 



prod ^ (0 II GPR[rs]3i..o) * (0 || GPR[rt]3i..o) 


rd <-sign_extend(prod3i..o) 


m^h 

% 
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DMULTG —)5(^^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

DMULTG 

011100 




00000 

010001 

6 

5 

5 

5 

5 

6 


DMULTG rd, rs, rt 
64 

rd ^ rs * It 



prod <- GPR[rs] * GPR[rt] 
rd <- prod63..o 
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DMULTUG —^n^M^m{Go6son2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL! 

rs 

rt 

rd 

0 

DMULTUG 

011100 




00000 

010011 

6 

5 

5 

5 

5 

6 


DMULTG rd, rs, rt 
64 

rd ^ rs * It 


prod ^ (0 II GPR[rs]) * (0 || GPR[rt]) 
rd <- prod63..o 


m^h 
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DIVG —^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

DIVG 

011100 




00000 

010100 

6 

5 

5 

5 

5 

6 


DIVG rd, rs, rt 

32 mm^mmo 

rd <- rs / rt 



q <- GPR[rs]3i..o div GPR[rt]3i..o 
LO <- sign_extend(q3i ..o) 


m^h 

% 


132 






DIVUG —^#^^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

DIVUG 

011100 




00000 

010110 

6 

5 

5 

5 

5 

6 


Jh DIVUG rd, rs, rt 

32 

rd <- rs / It 



q ^ (0 II GPR[rs]3i..o) div (0 || GPR[rt]3i..o) 


rd <-sign_extend(q3i..o) 
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DDIVG —)?J(^^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL! 

rs 

rt 

rd 

0 

DDIVG 

011100 




00000 

010101 

6 

5 

5 

5 

5 

6 


Jh DDIVG rd,rs, rt 

64 

rd <- rs / It 



rd <- GPR[rs] div GPR[rt] 

% 
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DDIVUG —^#^)(5(^^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

DDIVUG 

011100 




00000 

010111 

6 

5 

5 

5 

5 

6 


DDIVUG rd, rs, rt 

64 i^L^n^mmo 

rd <- rs / rt 


rd ^ (0 II GPR[rs]) div (0 || GPR[rt]) 

mh 


% 
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MODG —^^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

MODG 

011100 




00000 

011100 

6 

5 

5 

5 

5 

6 


Jh MODG rd, rs, rt 

32 

rd ^ rs % rt 



q <- GPR[rs]3l ..O mod GPR[rt]3l ..0 
HI <-sign_extend(q3i..o) 
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MODUG —^#^^^I(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

MODUG 

011100 




00000 

011110 

6 

5 

5 

5 

5 

6 


MODUG rd, rs, rt 

rd ^ rs % rt 



q ^ (0 II GPR[rs]3i..o) mod (0 || GPR[rt]3i..o) 


rd <-sign_extend(q3i..o) 


m^h 

fSSfl4 
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DMODG —)?5(^^^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

DMODG 

011100 




00000 

011101 

6 

5 

5 

5 

5 

6 


DMODG rd, rs, rt 
64 

rd ^ rs % rt 


rd <- GPR[rs] mod GPR[rt] 

m^h 
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DMODUG —^#^)(5(^^^(Godson2) 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

rs 

rt 

rd 

0 

DMODUG 

011100 




00000 

011111 

6 

5 

5 

10 


6 


DMODUG rd, rs, rt 

64 iiL^n^mmmo 

rd ^ rs % rt 


rd ^ (0 II GPR[rs]) mod (0 || GPR[rt]) 

m^h 


% 
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ftw J H >c 



:B-1 jfcS 2 Paired-single(PS) 


Fmt 

Emt=22 



ADD 

Add.ps 

SUB 

Sub.ps 

NEG 

Neg.ps 

ABS 

Abs.ps 

C.F 

C.E.ps 

C.UN 

C.UN.ps 

C.EQ 

C.EQ.ps 

C.UEQ 

C.UEQ.ps 

C.OET 

C.OET.ps 

C.UET 

C.UET.ps 

C.OEE 

C.OEE.ps 

C.UEE 

C.UEE.ps 

C.SE 

C.SEps 

C.NGEE 

C.NGEE.ps 

C.SEQ 

C.SEQ.ps 

C.NGE 

C.NGE.ps 

C.ET 

C.ET.ps 

C.NGE 

C.NGE.ps 

C.EE 

C.EE.ps 

C.NGT 

C.NGE.ps 

MUE 

MUE.ps 

MOV 

MOV.ps 



















































MADD.fmt— 


31 26 25 21 20 16 15 11 10 6 5 0 


SPECIAL2 

011100 

Fmt 

ft 

fs 

fd 

MADD 

011000 

6 

5 

5 

5 

5 

6 


MADD.S fd, fs, ft 
MADD.D fd, fs, ft 

fd ^ ((fs * ft) + fd) 

l&5^0 



vfd <- ValueFPR(fd, fmt) 
vfs <- ValueFPR(fs, fmt) 
vft <- ValueFPR(ft, fmt) 
StoreFPR(fd, fmt, vfd + vfs * vft) 


±1:^ 

Til 
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MSUB.S fd, fs, ft 
MSUB.D fd, fs, ft 

fd ^ (fs * ft) - fd 

l&5^o 

vfd <- ValueFPR(fd, fmt) 
vfs <- ValueFPR(fs, fmt) 
vft <- ValueFPR(ft, fmt) 
StoreFPR(fd, fmt, (vfs * vft)-vfd) 

m^h 

Tfffl 
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NMADD.S fd, fs, ft 
NMADD.D fd, fs, ft 

fd ((fs * ft) + fd) 

^WiU^^id^o 

^l^;^fmt|& it o 

mi^: 

vfd <- ValueFPR(fd, fmt) 
vfs <- ValueFPR(fs, fmt) 
vft <- ValueFPR(ft, fmt) 

StoreFPR(fd, fmt, -(vfd -i- vfs * vft)) 

r-'djMmmmimi' 

TfM 
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NMSUB.S fd, fs, ft 
NMSUB.D fd, fs, ft 

fd ^ -((fs * ft) - fd) 

^WiU^^id^o 

^l^;^fmt|& it o 

mi^: 

vfd <- ValueFPR(fd, fmt) 
vfs <- ValueFPR(fs, fmt) 
vft <- ValueFPR(ft, fmt) 

StoreFPR(fd, fmt, -((vfs * vft)-vfd)) 

r-'djMmmmimi' 

TfM 
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urn 


fiilrtW 

2007 ^ 5 H 

0.0 

Mafik^ 

2007 ^ 8 H 

0.1 

DDR2 (^10-1) 

VCl%^miW.mHk (^ll-3> ^11-6) 

a 11-4, LocallO 




